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/ Whydependon | 

Extinguishers i= 
that put out Only 
One Kind of Fire? | } 


as t 

NY golfer knows from experience that he é 
A can’t predict what kind of a lie he will A 
get and what kind of a club he will need. ease 
Likewise you don’t know what kind of a fire It n 
will occur in your refinery. witl 
The simple fact is this: LUX extinguishers om 
put out oil fires burning on a surface as effec- T 
tively as any other type. Besides that, they hav: 
put out fires safely in electrical equipment my 
and fires in flowing oil. No other type of ex- higl 
tinguisher is effective against all three of add 
these fires. si 
The LUX extinguisher operates by blanket- is " 
ing fire under a smothering cloud of heavy the one sure way to guard against the various kinds § gut; 
gas. The gas is a non-conductor of electricity of fires that occur. cove 
and has no effect upon insulation. It is the May we send you a copy of the free booklet “White a 
fastest extinguishing agent known for oil fires. Magic—The Modern Way to Reduce Fire Losses?” lf t 
It is the only agent which is effective against Write to Walter Kidde & Company, Inc., 60 West Eas 
fires burning in three dimensions, such as fires Street, Bloomfield, New Jersey. and 
in oil running from a leaking pipe line. ie 


These are the reasons why leading oil com- LUX PO RTA BLE FI RE eith 


panies are using LUX extinguishers to protect 


pump rooms, centrifuge rooms, laboratories, EXTI N G U ISH ERS 


loading racks, garages and many other hazards FOR FIRES IN RUNNING OIL, OIL 
in their refineries. The installation of LUX is SPILL FIRES AND ELECTRICAL FIRES 
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HIS paragraph is in the Pooling Agreement re- 
cently approved by Harold L. Ickes: 

“This contemplates that orders and allocations, touch- 
ing crude oil production, imports, withdrawals and addi- 
tions to storage, and gasoline manufacture shall be such 
as to balance supply with consumer demand .. .” 

Orders and allocations have been of that sort since 
the petroleum code became a reality September 8, 1933. 
But production of crude oil and the manufacture of 
gasoline have been consistently above consumer demand. 
It may be that the several oil companies will go ahead 
with the compacts regardless of this excess of output, 
in which case it will be necessary to buy the distress 
gasoline already made as well as more to be made. 

There is a difference between issuing an order and 
having it obeyed. Orders are numerous. Adherence 
is rare, especially in the three states of highest crude 
oil output. Production that is reported is consistently 
higher than the amounts specified in the orders. In 
addition, East Texas oil producers are still producing 
oil that is not reported. 

In East Texas enforcement must await a decision 
of three federal judges who are considering the consti- 
tutional aspects of the whole National Industrial Re- 
covery Act. Should the position of the oil producers 
be maintained, both crude oil production and gasoline 
output will mount still higher above consumer demand. 
If the court holds against the oil producers, then the 
East Texas situation will be similar to that in Oklahoma 
and California. 

So far the strong arm of the federal government has 
not brought crude oil output in line with allocations in 
either of these states and no court action stands in the 
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Must Enforce Proration . . . 


way in either place. Failure to enforce regulations is 
understandable in East Texas. Failure can not be ex- 
plained in California and Oklahoma. 

The point of it all is this: that Purchase Agreements 
and Pooling Agreements are merely scraps of paper 
unless there is enforcement of proration orders. There 
is neither the disposition nor the funds to buy all the 
excess gasoline now in storage plus all that refiners 
may choose to make. The two agreements are con- 
tingent upon enforcement and to the writing of these 
words there has not been strict enforcement. 

This is not a criticism of those violating orders and 
allocations. In their trial before three federal judges 
in Houston in December East Texas oil producers 
raised the question that it was a violation of the con- 
stitution of the United States for a federal agent to go 
upon a lease and make investigations without a search 
warrant and they cited the clause in the Constitution 
upon which they based this contention, Other consti- 
tutional questions were raised. 

That the questions are fundamental is evident from 
the fact that three competent judges have spent more 
than a month studying the evidence and the pleadings. 
Their decision will answer the question of the agree- 
ments just sanctioned by the administrator of the petro- 
leum code. Should they hold that federal agents do 
not. have the right to go upon leases or to demand 
reports of shipments, then the two agreements are just 
two scraps of paper and enforcement of orders and 
allocations remains just where it has been these many 
months. 

For all oil companies are not going to embark upon a 
program of buying all the gasoline that can be produced 
in this day of plenty of crude oil. 
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t ITH the erection of cracking Unit No. 1, early 
W in 1933, Quaker State Oil Refining Corporation 
Valley near Smethport, 
Pennsylvania, completed the major improvement 


at its Farmer’s refinery 
program started at this plant about two years ago. 
The new Dubbs unit includes all latest engineering 
features incorporated in modern cracking unit design. 
It is designed to process practically any cracking 
stock available from the company’s complete refin- 
ery, including reforming naphtha, cracking kerosene, 
gas oil, or mixtures of various stocks. Motor fuel 
derived from the unit operation, blended with light 
straight-run from the refinery, and treated with Uni- 
versal inhibitor, requires no chemical treatment. Va- 
por pressure and octane rating specifications can be 
secured over the range necessary to meet changing 
market conditions. 

The unit has a rated capacity of 1250 barrels per 
day when operating on gas oil, but has successfully 
charged as high as 1600 barrels. Run- 
ning on naphtha its rated capacity is 
1500 barrels but has run 1850 barrels 
per day. Operating on naphtha the 
yield of gasoline runs 77/78 percent, 
on kerosene the yield is 74/75 percent 
and on gas oil, about 70 percent gaso- 
line is secured. The plant is operated 
to secure an anti-knock rating on the 
finished, blended and inhibited motor 
fuel. 
this unit is 
pumped by a 3x12-inch National Tran- 
sit plunger pump, driven by an 11x10 
vertical Troy steam engine. The charged 


Raw oil charged to 


oil first passes through an absorption tower, where it is 
used to scrub the gas produced by the cracking op- 
eration and gases from the stabilizer column. An in- 
crease in yield ranging from one to two percent is 
reported secured in this manner, at the same time 
stripping the gases so treated of any valuable con- 
stituents which they contain. The duplex pump dis- 
charges into the discharge line of the hot oil pump. 
This is a National Transit plunger pump, size 45gx18 
inches, driven by a 16x12-inch horizontal Troy steam 
engine. The steam engine pumps have the usual 
flexibility found in conjunction with all steam engine 
drives, in as much as they may be easily regulated as 
to speed of operation. It is said, for example, that 
the hot oil pump has been operated efficiently within 
the range of 600 revolutions per hour to as high as 
2400 revolutions per hour. 

The combined raw charging stock and recirculat- 
ing oil then passes through a large vapor heat ex- 









































changer mounted at the top of the flash tower. At 
this point the charge is at 495°F. and in passing 
through the exchanger is heated to about 600°F. 
Vapors leaving the top of the flash column at 730°F. 
are reduced in temperature through exchange to 
about 660°F. (These temperatures are based on op- 
erations charging gas oil to the unit, and may of 
course be considerably different when charging gas- 
oline, kerosene, or other stocks). From the exchang- 
er the stock passes into the convection tube bank in 
the furnace. 

The furnace is divided into two sections, termed 
heating and soaking sections, with the convection 
tube bank mounted between two bridge walls placed 
in the center. Each section of the furnace is 
separately fired providing independent control of 
the temperature in the heating or soaking tubes. 
The oil passes through 30 tubes in the convection 
bank where it is heated to 740°F. by the hot 
combustion gases passing over the tubes and from 
each firing end of the furnace. From this bank the 
oil passes to 12 floor tubes in the heating section of 
the furnace, leaving these at 805°F. to pass through 
21 tubes in the roof bank of the heating section. 
Leaving this section of the heating coil the oil enters 
the 21 tubes in the roof bank of the soaking section 
of the furnace at 885°F. In the roof bank of the 
soaking section the temperature is raised to 930°F. 
and as the oil flows through the final 12 floor tubes 
of the soaking section of the furnace it leaves at a 
transfer temperatures of 955°F. There are 96 tubes 
in the two sections of the furnace, four-inches in di- 
ameter, and the tubes contained one half percent 
molybdenum, which is used to secure high creep 
strength. This furnace, of Alcorn Combustion Com- 
pany design is gas fired using 14 Alcorn burners on 


each firing end, each equipped with carburundum 
muffles. Furnace temperature at the roof is approxi- 
mately 1350°F. These temperatures are based on gas 
oil operation. 


Leaving the furnace the heated vapors enter the 
top of the reaction chamber, expand and pass down- 
ward to leave at the base and enter the flash cham- 
ber. The base of the reaction chamber is the end of 
the 400 pound, or high pressure, phase of the opera- 
tions and at this point pressure is reduced to 75 
pounds. The reaction chamber is equipped so that 
the walls may be washed either at the top of the 
chamber or at the bottom or both, using as a wash- 
ing medium condensate from the bottom of the 
vapor heat exchanger. This practice, now used in the 
operation of several cracking installations, tends to 
prevent the formation of coke on the sides of the 
reaction chamber, thus lengthening the time on 
stream. 

The vapors leave the reaction chamber at approx- 
imately 800° F. and pass into the flash chamber at 
a point about six feet from the bottom where separa- 
tion of the residue occurs. This material accumulates 
in the bottom of the column and is removed through 
a cooler to storage. The vapors rise through a series 
of baffles in the upper part of the flash chamber to 
pass into the vapor exchanger at 730° F. 

Leaving the exchanger-condenser at 670° F. the 
vapors then enter the side of the final fractionating 
column at that temperature. Reflux or recirculating 
oil is condensed in this column, drops to the bottom, 
and is circulated back to the tubes by the hot oil 
pump, as previously outlined. This condensation or 
recirculating oil runs about 3 to 4 NPA color. Gaso- 
line vapors are taken over head from the fractionat- 
ing column, running 360 to 370° F. end point when 











Contrel and Pump house for stabilization system. Pressure gasoline receiver in the rear right. Locomotive type 
air compressor for air operated control device in the left rear. 
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Above: Horizontal steam engine driving duplex pump 
handling hot oil to the cracking unit. Below: Vertical steam engine driving plunger pump 
charging raw oil to the cracking system. 
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the column is controlled to a top temperature of 335°F. 
These conditions or specifications are subject to 
change, dependent upon market needs. 

A portion of the recirculating oil is used as a con- 
trol medium by pumping it back over the top of the 
flash chamber. Gasoline as produced by the over- 
head stream from the fractionating column is 
pumped back over this tower from the receiving tank 
as wet trim for temperature control purposes. 

Passing from the top of the fractionating column 
the gasoline vapors are condensed in Griscom-Rus- 
sel Bentube sections nested in a rectangular steel 
condenser box. The liquid accumulates in a receiv- 
ing tank housed in the stabilizer control and pump 
house. Straight-run gasoline from the crude oil dis- 
tillation unit at the refinery and cracked gasoline 
from the receiving tank are blended in the pump dis- 
charge lines and charged to the stabilizer and both 
are stabilized together. Leaving the stabilizer the 
finished motor fuel is inhibited by the injection of 
Universal inhibitor and sent to storage. No further 
chemical treatment is required. 

Control and regulation equipment used in conjunc- 
tion with the operation of the stabilization system 
consists of Masoneilan control of flow, pressure, 
metering and liquid level on the stabilization system. 
This unit was built according to specifications of 
Quaker State Oil Refining Corporation by Struthers- 
Wells-Titusville Corporation. A Masoneilan record- 
er controller is also used to control pressure on the 
reaction chamber. As an auxiliary control at this 
point a DeFlorez remote control valve is also pro- 


vided. A Foxboro Stabilog controls flow, pressure 
and liquid level on the pressure gasoline receiving 
tank. Raw oil to the absorber is controlled by a 
Fisher liquid level controller. From the absorber to 
the plant control is by a Foxboro Stabilog, recorder 
controller. 

Foxboro Stabilog recording controllers also govern 
the hot oil from the fractionating column to the 
tubes, the temperature control at the top of the frac- 
tionating column, and the gas pressure, low pressure 
side has a Foxboro Stabilog pressure indicator, while 
a Stabilog controls the gas pressure to the furnace, 
or fire control. Steam pressure at the cracking unit 
area is recorded and controlled by a Foxboro Stabilog. 

A Brown liquid level recording controller is used 
on the fractionating column, and the fuel meter, is a 
Brown electric, integrator type, flow meter. A Brown 
meter also measures the total gas production from the 
unit. Two Leeds & Northrup Micromax recording 
potentiometers are used, each recording three points 
in each side of the duplex type furnace. One four- 
point Leeds & Northrup potentiometer records temp- 
erature of the oil through the coils in the furnace and 
reaction chamber. In addition, a 32-point Leeds & 
Northrup indicating potentiometer is used to secure 
temperature information from various points about 
the system, including those points recorded on the 
recording potentiometers. As a safety measure all 
of the pressure vessels are equipped with Crane 
safety valves. The control of this unit is efficient to 
within a tolerance of two or three degrees of the de- 
sired temperature. 











Control panel in operator’s control house with instruments arranged for convenient inspection. 
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Petroleum Coke 
Suitable Raw Material for Making 
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A. L. NUGEY 


Consulting Engineer 


HE World War was responsible for development 

of a product known as activated carbon. It was 
originated as a means for combatting poisonous gases. 
At this time, however, it is finding application in prac- 
tically every basic industry. Activated carbon will as- 
sume greater and greater industrial applications, when 
its use is more fully appreciated. 

There is no single activated carbon that can be uni- 
versally effective for all purposes. Take for example 
two similar activated carbons, each containing the same 
percentage of active surface area. One of these carbons 
may be extremely important as a vapor absorbent. The 
other one may be worthless for this purpose, but very 
effective for decolorizing liquids. 

Most of the activated carbons now on the market 
appear in the form of very finely powdered materials 
and jet black in color. Their characteristics, however, 
vary widely, some are acid, others neutral and in other 
instances, alkaline. The respective pH values depend 
upon the raw materials used, methods of manufacture, 
and quite naturally upon the subsequent use to which 
the activated carbon is put. 

For example, in treating vinegar, so as to remove the 


> 


“mother” from it, requires an activated carbon with 


pH on the acid side. 


ORIGIN OF ACTIVATED CARBON 

Activated carbon can be manufactured from any car- 
bonaceous materials, such as cellulose, lignite, coal, peat, 
charcoal or petroleum coke. 

Activated carbons are activated by special processes 
so as to render them capable of absorbing maximum 
quantities of objectionable colored matter and impuri- 
ties, than is possible with ordinary charcoal, bone char 
or fullers earth. Scientific research work has produced 
activated carbons hundreds of times more efficient than 
ordinary charcoal. Similarly, they are at least 40 times 
more effective decolorants than bone char which is 
produced from charred animal bones. 

Because of the special treatment applied in the pro- 
duction of activated carbon, it is estimated by the 
methylene blue test that activated carbon will have a 
surface area much above 20,000 square yards for each 
cubic inch of volume it occupies. 

Many processes for the manufacture of activated 


Activated Carbon 


carbon have been developed, several of which cannot 
be commercially applied because they are too costly. 


COMPETITIVE PRODUCTS OF ACTIVATED 
CARBONS 

Prior to the application of activated carbons to the 
various industries, the common practice of clarification, 
deodorization, purification and decolorization, of such 
products as, oils, fats, waxes, solvents, organic and 
inorganic products, medicinal and 
pharmaceutical products, water, effluents, etc., were ac- 
complished by bleaching, redistillation of 
liquids, recrystallization of solids. These methods of 


chemicals, food 


chemical 


treatment introduced disadvaneages, such as impair- 
ment of purity, resultant excessive process losses, and 
principally the relative high cost of such treatment. 

The competitive products of activated carbons are 
bone char, fullers and diatomaceous earths. Bone char 
incidentally, is a basic material employed in the sugar 
refining industry. Activated carbons, on the average are 
40 times more efficient than bone char. Bone char is 
sold for approximately six cents per pound. Fullers 
and diatomaceous earths are used extensively as re- 
fining agents in the petroleum and fixed oil industries. 
They are also used in the sugar refining industry. The 
disadvantage of their use is the disagreeable earthly 
flavor that remains in the finished products. In addi- 
tion to this, their absorptive capacities are limited, when 
compared to activated carbons. Even though they are 
comparatively cheap in price, ranging from $40.00 to 
$60.000 per ton, larger quantities have to be used to 
perform the same results as obtained with activated 
carbon. 


MANUFACTURERS OF ACTIVATED CARBONS 

At present activated carbons are produced by five 
domestic manufacturers, which are as follows: 

Industrial Chemicals Sales Company, Piedmont, W. 
Va., Tyrone, Pa.; Jennison-Wright Company, Toledo, 
Ohio; Darco Sales Company, Marshall, Texas; Cleve- 
land-Cliffs Iron Company, Marquette, Michigan; Car- 
bide and Carbon Chemicals Corporation, Cleveland, 
Ohio. 

These manufacturers use the following raw ma- 
terials: Lignite; residual cellulose materials; coal tars; 
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coconut shells ; and wood charcoal. Other raw materials 


which can be used are saw dust, brown coal, peat, 


coke, petroleum coke and quebracho spent chips. 

No statistics are available concerning the production 
of activated carbons in the United States. The esti- 
mated total maximum production will not exceed six- 
teen and one half million pounds per year. 

Exports of activated carbons are not separately 
listed but information secured from the trade associa- 
tions indicates this to be a relatively small item. The 
import data for both activated carbon and bone char 
prior to *1927 is given as the combined importation. 
Information was attained from the U. S. tariff com- 
mission which shows the imports through the Port of 
New York amounting to as follows: 


Year Pounds Imported 
PP a heivaxnhsssawees fas 389,829 
BE ees 532,198 
IPE ee Sree ners 1,126,446 
Ds: Shaws csageencecacd 1,264,073 
BS SVcwiwe hes 64 beds 1,923,836 
SN CCC ease kk ews’ 1,404,922 
CS Vise hete hess. eee 1,003,268 


From the foregoing statistics the imports have been 
mounting higher each year. These imports are chiefly 
from the Netherlands, with smaller quantities from 
Germany, France and Czechoslovakia. 


MANUFACTURING ACTIVATED CARBONS 

Various processes for manufacturing activated car- 
bons have been developed. Each respective producer 
carefully guards their respective processes as well as 
the production figures. 

One process extensively used depends entirely upon 
oxidation by means of gases, such as air, steam, chlorine 
and CO,. The success of this process is dependent of 
course upon the proper adjustment of temperatures and 
concentrations of the oxidizing materials. Other proc- 
esses depend more upon the use of previously admixed 
chemicals, more particularly like alkali hydroxides, 
carbonates and sulphates, phosphates, zinc chloride, 
phosphoric and sulphuric acids and potassium com- 
pounds. Heating the mixtures the proper activation 
temperatures for the removals of the inactivated con- 
stituents of the raw materials is the next step. 

Practically all of the previously mentioned manu- 
facturers employ retorts, in which the activation 
temperatures are maintained. Retorts represent large 
capital investments as well as subsequent high cost 
of maintenance. Briefly the retort process may be 
divided into six steps: 

1. Chemical treatment of raw materials. 

2. Carbonization for at least three hours at 600 
to 700°F. 

Washing with acids and water. 

4. Oven drying of neutralized carbon. 

5. Carbonization at 2000°F, for at least six hours. 

6. Final recarbonization at 2500°F, for at least 
three hours. 


wo 


COMPETITIVE ACTIVATED CARBONS 


The five previously mentioned manufacturers pro- 
duce the following grades of activated carbons and 
which command the corresponding sales prices, per 
pound F.O.B. their respective plants: 











MFG. GRADE OF CARBON PRICE RANGE 

1 Powdered 100 to 250 mesh $ .15 to .25 
Granular 4 to 20 mesh 

2 Powdered 200 mesh 7¥Y% to .18 
Granular 30 to 50 mesh 

3 Powdered 325 mesh .08 

4 Granular 6 to 35 mesh 85 to .95 

5 Powdered 200 to 350 mesh .08 to .20 


Granular up to % inch 








The following analysis gives the physical proper- 
ties of the above competitive activated carbons as 
compared to bone char: 











Percent Percent Wt. Lbs. Percent 
Mfg. Carbon Ash Per Cu. Ft. Moisture 
1 F ge 25 17—25 7—8 
2 93—95 7—5 15—17 10 
2 70—97 30—3 Zo 5 
4 95—97 5—3 32—34 5—7 
5 97 3 12—17 12 
Bone Char 10 90 40 - 








USES FOR ACTIVATED CARBONS 

Activated carbons are rapidly finding wide indus- 
trial application, the extent and novelty of which 
has not as yet been generally appreciated. Nevertheless, 
the bleaching, deodorizing, clarification and decolori- 
zation results are so successful that they are rapidly 
displacing bone char, and fullers earth. New uses 
are being developed in many industries. 

Activated carbons are very efficient in recovering 
gasoline for natural gas. In the petroleum refining indus- 
try, they may ultimately replace the use of fullers 
earth in filtering oils, waxes and petroleums. The 
food industry demands activated carbon for remov- 
ing undesirable flavors or odors from lard, butter, 
edible oils, etc. It will improve color of wines, vine- 
gar, syrups and gelatine. In the chemical industry 
activated carbon more effectively removes colors 
from borax, salts, boric acid and chlorides. It also 
displaces chemical bleaching of organic acids, like 
tartaric, citric, gallic and phosphous acids. It is also 
indispensible for purifying organic liquids and prop- 
rietary medicines. The rubber industry requires it 
to recover the great quantities of solvents that are 
used in the compounding processes. The vegetable, 
animal and fish oil industries find it an invaluable 
deodorizing and clarifying medium. 

Sugar refiners likewise are learning that activated 
carbon purifies and deodorizes the sugar more effec- 
tively than bone char. For miscellaneous processes 
it clarifies water for domestic systems, eliminates 
pollution of steams with industrial wastes, removes 
impurities and decolorizes dry cleaning solvents, 
aids in re-claiming crankcase oils, removes stenches 
from the atmosphere. There are many other uses 
too numerous to mention in this article. 

A careful estimate as to the potential markets for 
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S 
Ps activated carbons as based upon the forementioned The schematic diagram identified by Figure 1 is seli- 
‘. industries will amount to probably over 70 millions explanitory. 
. of pounds per year. It has been previously stated that petroleum coke is 
e HOW TO USE ACTIVATED CARBONS a suitable raw material for manufacturing activated 
The manner in which the carbons are used are cartons. In general, QetreeenNs Gime 55 Seer 
r, simple. The phenomenon of absorption of the ma- stance and posscsees © very Apeigy Stee. Fhe 
, terials under treatment is due to the surface area of “7€ '°° 7 + ee —_ bing weer: nines eared 
¥ the activated carbon which removes the soluble or veealonapat — oad ipreercany re lows 
S suspended colloidal matter. The rate of the removal lig aati es cai tee ‘ pee angie 
10 is rapid at elevated temperatures, during the initial yee ss f eee rapa ee oe eee 
€ period. Eventually the saturation point is reached “—. he og opt pa oo oe ; ae Nps 
10 where no further absorption is possible regardless pedo <soerginctes Oe ee ee Ses Beat 
“ aS tte ok canes ob ae a ‘ Th of volatible matter which is due chiefly to the manner 
. ee _ operation conducted, znd which consists largely of 
It optimum temperatures are usually determined in the eiiinies al wing 
gprs as comp¢ "e 
e laboratory prior to commercial application. The Pn em 
e, amount of carbon to be used must also be deter- AVERAGE ANALYSIS OF PETROLEUM COKE 
le mined by laboratory tests. The usual amount, how- Moisture . .......+-+0-+5: 0.36% 
ever, varies from 0.1 percent to 0.5 percent, based Fixed Carbon ............ 80.50% 
d upon the weight of substance to be treated. The ac- Volatile matter ........... 18.00% 
* companying Figure 1, shows the manner in which ASH. eee eee eee eee eens 0.50% 
°S the materials are satisfactorily treated with activated Sulphur ctpeas Sta koma 1.00% 
2S carbons. The liquor that is to be treated is mixed Calorific Value ............. 15,500 Btu/LB 
aa with the activated carbon of the proper amount in Processing crude oil or cracking various fractions 
S, the agitator kettle. The mass is brought up to the naturally forms a considerable amount of this coke. In 
™ proper temperature most suitable for the liquor un- certain instances, up to 60 pounds of petroleum coke is 
eS der treatment and agitated from 15 to 30 minutes. formed per each barrel of oil that is processed. Some 
The carbon, which now holds the impurities, is next means had to be provided for disposing this coke. 
or 


removed from the liquor by means of a filter press. 


Petroleum coke, eventually was utilized as a domestic 
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fuel, the manufacture of coke briquettes, and lately as a 
pulverized fuel for industrial boilers and furnaces. It 
is not generally suitable for use in metallurgical opera- 
tions due to its poor structural strength and sulphur 
content. In all probabilities, petroleum coke, as pulver- 
ized fuel, will afford a successful method of utilizing 
this product. But in as much as petroleum coke is a 
very important raw material for making activated car- 
bons, refineries are loosing revenues by continuing its 
utilization as a fuel, which is readily observed from the 
following analysis: 
Calorific value of petroleum coke = 15,500 Btu/LB. 
Over all furnace efficiency = 70 percent. 
Then the heat produced by burning petroleum coke 
will be: 
Btu, per ton == 2000 Ib. & 15,500 Btu « 70% Effy. 
== 21,700,000. 
Equivalent gallons of Bunker C fuel oil will amount 
to: 


21,700,000 Btu 
—== 170 gallons, or 4.1 barrels. 
18, 500 * 8.2 lb. K 80% 


The cost of burning 2000 pounds of petroleum coke 





as furnace fuel is $8.00. The corresponding cost of 
burning Bunker C fuel oil is 4.1 bbls. & $1.50, or $6.15. 

From the foregoing, it is cheaper to burn Bunker C 
But irrespective of this, the discussion will 
each ton of 


fuel oil. 
show the amount of profit that is lost per 
petroleum coke that is consumed as furnace fuel, instead 
of being converted into a profitable by-product, such 
as activated carbon. 


REVENUE TO BE DERIVED FROM ACTIVATED 
CARBONS 


The revenue that can be derived from petroleum 


coke that has been converted into an activated carbon 
is illustrated below: 


2000 pounds coke K 40% yield & 
IZc per lb. = 


Less: cost of coke, per ton = $8.00 
Less cost of conversion 800 Ibs. at 3c $24.00 32.00 


$96.00 





Pee EE Sa bocasreetduss dsdnaeeees sce $64.00 


In other words, each ton of petroleum coke will earn 
a profit of $64.00 per ton when converted into activated 
carbon. The above estimate is based upon: 
(a) Assuming carbon sells for 12c per pound. 
(b) A yield of 40 percent may be effected. 
(c) Conversion cost of three cents per pound in- 
cludes labor, chemicals and fixed charges, etc. 


PRODUCING ACTIVATED CARBON FROM 
PETROLEUM COKE 

The research on converting petroleum coke into acti- 
vated carbon was the result of extensive experimenta- 
tion and laborous work. The research work was con- 
ducted on the basis that would be favorable for com- 
mercial application. The petroleum coke was processed 
as actually received, that is, varying from coke braize to 
large pieces. This material was charged directly into 
a miniature revolving digester in the presence of sev- 
eral reagents. The temperature within the furnace 
setting wherein the digester revolved at a speed of from 
15 to 40 RPM, was uniformly controlled, and recorded 
by a special pyrometer. The process finally developed 
for producing activated carbon from petroleum coke 
may be briefly described as comprising of only four 
steps : 

1. The petroleum coke was placed within the her- 











FIGURE 2 
Photo-micrograph of activat- 
ed carbon produced from pe- 
100 magnifi- 


cations of original size. 


troleum coke. 
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metically sealed digester with the reagents and was 
heated for one hour at a constant temperature of 300°F. 
This step may be termed as the primary carbonization. 
In order to prevent scale formation the digester must be 
constructed from a suitable non-corrosive metal. 


2. After the one-hour period of primary carboniza- 
tion the temperature was raised to 800° F. and main- 
tained so for another hour. This step is called the 
secondary carbonization. 

3. After the petroleum coke activated carbon is re- 
moved from the digester, it is cooled by natural ventila- 
tion and then washed with water. Next it is washed 
with an acid solution of 50 percent strength and finally 
washed twice with water. After washing the carbon is 
dried by exhaust steam. 

4. After drying the carbon is ground to the proper 


size of mesh required. 


YIELD OF ACTIVATED CARBON 
The yield of activated carbon from the petroleum 
coke will amount to from 40 to 60 percent of the input. 
No previous treatment was performed on the coke 
prior to activating it. 
COST OF MANUFACTURE ACTIVATED CARBON 
The cost to manufacture the activated carbon, may be 


estimated at three cents per pound based upon produc- 
ing 2000 pounds per day, and which included these 


items : 
Se |. uccvisaeciapwemeds $12.00 
OED in ss cer ddedr cakes 21.00 
Water and acid treatment.... 12.00 
Pes cvsccnnndewiencaenaes 12.00 


Fixed charges (15% of capital 


investment) . 


oe 2.6 & © 6s Oe 02 4-88 


eee Pere 
SOME. tice d ova Chace $66.00 per day 
$66.00 
The unit cost =——————_ = $0.03 ++ per pound of 
2000 pounds 


activated carbon produced. 


The estimated capital investment for a small plant 
that will make 2000 pounds of carbon will not exceed 
$10,000 for the equipment. Of course, a larger plant 
will be able to produce the carbon at a lower price. 


PHYSICAL PROPERTIES 


The activated carbon produced from the petroleum 

coke possessed the following physical properties: 
Carbon, 99 percent ; 
Ash, 1 percent; 
Weight, Ibs., 20 per cubic foot (100 mesh). 

The contrast, with the analysis of other competitive 
carbons, the one produced from petroleum coke resulted 
in the lowest ash content, as is observed from the above 
analysis: 

The photo-micrographs shown, (see Figures 2 and 
3) illustrate the active surface of this carbon. These 
photo-micrographs were taken from miscroscope slide 
under which illumination was maintained. 

A careful inspection of these illustrations will indi- 
cate the relative extent of the active surface. 

Figure 2 represents 100 magnifications of the original 
size, while Figure 3 represents 750 magnifications. 

The pH value of the carbon can be varied to suit 
any desired acidity or alkalinity by the washing opera- 
tion. 





FIGURE 3 
Activated carbon from petro- 
750 magnifica- 
Show- 


ing extent of active surface. 


leum coke. 


tions of original size. 
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Problems in Handling 


L. C. TRESCOTT 


Consulting Engineer 


ANDLING filter cake, getting it out of the filter, 

drying it as free as possible from oil, and finally 

disposing of it, constitute some of the problems of the 
contact treating processes. 


Cylinder stocks and heavy oils which are to be cen- 
trifuged or otherwise dewaxed in naphtha solution are 
commonly diluted after passing through the heating 
system and just before going to the filters. Filtration 
in solution gives the advantage of high filter flow rates 
and a cake which may be washed with clear dilution 
naphtha. In this way the oil content of the cake can 
be kept low. 

With oils lighter than the above where there is no 
dilution, if the filtration be carried out in a pressure 
filter, the cake is gerierally air blown to free it from oil. 
This type of oil is better handled on a continuous vac- 
uum filter. The latter, which is a thin cake operation, 
gives a filtercake which is unusually low in oil. (Re- 
finer, Vol. 12, No. 10, Oct. 1933, page 396.) 

Air blowing a cake to dry it or to free it from oil is 
not too satisfactory. If the cake be hot there is some 
danger from flash. It has been found, too, that the case 
is rare where there is not some channeling in the cake. 
This may be caused by a partially plugged cloth, or by 
a cake that is impenetrable in some spots and granular 
in other. In any event the result is a high oil content 
in the cake as a whole. Theoretically there should be 
no channeling but the fact remains that there is and 
there is little chance of getting around it. Filter cakes 
from a naphthene base oil of a Saybolt viscosity of 
70@210° F. will give a cake carrying in the neighbor- 
hood of 40 percent by weight of oil after the cake has 
been air blown on a pressure filter. Cake from the 
same oil, filtered on a continuous vacuum filter will 
only carry from 20 to 25 percent by weight of oil. It 
is difficult to lower this latter figure to any extent 
unless the cake be washed with naphtha. 


Naphtha washing under conditions existing in the 
contact plant where naphtha does not regularly come 
into the process of finishing the oil will not prove an 
economical procedure. It is necessary to blow or steam 
the filter and cake free from naphtha at the end of each 
filter cycle. This not only takes time from the produc- 
tive running of the filter, but makes it difficult to main- 
tain the flash of the oil being filtered. It is necessary 





Filter Cakes 





N designing a contact plant the method of filter 

cake handling is generally considered last, if at 
all. It is usually one of those things which are al- 
lowed to take care of themselves. Its place in the 
economics of the contact process is often lost sight 
of with the result that there are high cake handling 
costs, naphtha and oil losses, as well as time lost 
when the filter cycle should be on productive oper- 
ation. There are many reasons why this stage of the 
process should be carefully studied. If this ke done, 
the equipment can be selected and the process ar- 
ranged to keep these losses in materials and in time 
at a minimum. 











that the wash solution carrying the oil be re-run and the 
oil brought to flash. The oil saved by the procedure 
will hardly pay for the trouble and expense involved. 


In the case of the heavier stocks where the oil in any 
event is to be finished in solution, the above does not 
apply. Here the washing naphtha goes to make up 
solution. The matter of maintaining flash does not 
come in at this stage of the process, and the final drying 
is a problem of the evaporation of naphtha and not a 
matter of a stream of air carrying the oil particles out 
with it. 

In most cases the final drying of a filter cake from 
naphtha solution is carried out by two general methods: 
the cake is steamed dry or it is blown dry by air or an 
inert gas. Where the oil is a Pennsylvania grade stock 
or where the clay has not been applied directly to the 
sour acid oil the cake can be steamed free from naph- 
tha. This method is probably the simplest of any. Cot- 
ton filter cloths may be used and the recovery of the 
naphtha steamed from the cake is a matter of simple 
condensation; no circulating devices or special vapor 
recovery equipment being required. 


Where the clay has been applied directly to the sour 
soil, however, the above method can not be used. Steam- 
ing an acid cake is ruinous to equipment. Even monel 
metal cloths will go in short order and cotton cloths are 
of course out of the question. A cake of this kind also 
tends to go very mucky on steaming. It is hard to dry 
and quickly plugs the filter cloth. 

The general practice with sour oil cakes is to blow 
them dry with air or gas. While at first thought this 
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method may seem simple enough, there are several 
drawbacks. So far as the cake is concerned it can be 
blown for some time and still carry an appreciable quan- 
tity of naphtha. Channeling is to some extent respon- 
sible for this. When a cake is air-blown there is also 
an undeniable fire risk. Many concerns hesitate to use 
air blowing on this account and some blow their filters 
with an inert gas. Whichever method is used it is nec- 
essary to make some provision to heat and cool the 
gases, to condense the naphtha vapors, and to recircu- 
late the medium or put it through some sort of a scrub- 
bing system, otherwise a considerable naphtha loss will 
ensue. 

In an effort to get away from the fire hazard, and 
away from blowing the cake with air or gas, a method 
of sluicing the cake from the filters and recovering the 
naphtha by drying the clay under a vacuum is of inter- 
est. In this way of working, the spent cake is not 
dumped from the filter in a more or less dry state. 
Instead it is sluiced from the leaves and from the shell 
by a stream of high pressure naphtha. The filter shell 
is opened only for inspection. 

Referring to Figure 1, the sluicing naphtha is pumped 
into the filter through the sluicing nozzles. On the 
Sweetland filter these nozzles are screwed into a pipe 


which runs the full lenth of the shell at its top. This 
pipe goes out at the ends through stuffing boxes and 
by means of a lever operated mechanism the nozzles 
may be swung and moved longitudinally to cover every 
portion of the filter leaves with their cutting stream. 
The cake is cut off and the leaves are left clean ready 
for the next filter cycle to begin. 

The pressure at the nozzles may be anywhere from 
150 to 300 pounds. The lower figure is satisfactory 
for filter cakes from heavy stocks which have been 
filtered in naphtha solution, but stiffer cakes require 
more pressure to cut them from the leaves. 

The naphtha-filter cake slurry goes out of the filter 
shell through the pipe openings in the bottom. In a 
large filter there are three of these. A deflecting, plate 
is generally used in the bottom of the filter to distribute 
the feed. It was thought that this would interfere with 
successful sluicing, but experience has shown that such 
is not the case. If a reasonable opening be left there 
will be no blocking and the deflecting plates are neces- 
sary to the filter operation. The lines coming from the 
filter are manifolded and lead to a surge tank C which 
is large enough to take several sluicings from the filters 
feeding to it. The lines from the filters to the surge 
tank must be as large and as short as possible, and laid 
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SYSTEM FOR SLUICING FILTER CAKE FROM PRESSJRE LEAF FILTER. 








rangement, the overflow back to the surge tank 
being through the line 4. The suction pump 
draws the naphtha through the cloth to the 
center of the sock, building up a cake on the 







ae | HALTER LEAVES ee cloth. The automatic valve is set so as to hold 
4 the suction until the desired thickness of cake 

. et lis is formed. Then the valve reverses the current 

y (2) ee No or in the case of the Oliver-Borden thickener, 

BIE (4) a the compressed air is turned into the center of 
a the sock and the cake is forced off the cloth, 

“ i dropping into the screw conveyor at the bottom 

(3) coup LI (6) of the thickener tank. After a short discharge 

RECOVERED NAPH THA TS) = ’ period the automatic valve puts the suction on 
(fe storage) | aa oe pare again and the cycle is repeated. The thickener 


tank has a sloping bottom which sends the 
settled cake into the conveyor G which pulls 
from either end, discharging continuously from 


pate the bottom. 

The settled slurry coming from the bottom 
VAGIUM DRYER» of the thickener goes to the dryer feed tank I. 
it ome Comba If the thickener be properly operated this dis- 

proper!) 
~ charged slurry will carry z 50 perce 
a pam charged slurry will carry about 5( percent of 
(To Dump) naphtha by weight, but in order to get this re- 


sult the discharge from the thickener must he 
continuous. In one case, to save an extra tank 





FIGURE 1 


out so that there is no possible chance of obstruction. 
The pressure on the sluicing nozzles is very much above 
the safe pressure on the filter shell and if the lines are 
not kept clear the shell most certainly will be burst by 
this pressure. 
lines are made the full size of the openings on the bot- 
tom of the filter. There should be a safety pressure 
release on the filter shell in any event. 


There is nothing to fear, however, if the 


The slurry as it comes from the filter carries a high 
percentage of naphtha, and it is of course desirable to 
remove as much of this as possible before sending the 
mix to the vacuum dryer. A thickener is put in the line 
to take care of this. 
“sock” thickener of 
Sweetland, and the Genter are examples. Gravity thick- 


The type used is the so-called 
which the. Oliver-Borden, the 
eners are of no use here. They take up a large amount 
of room and most filter clays of this kind must actually 
be filtered if the naphtha coming off is to be clear. 

This sort of thickener consists of an assembly of fil- 
ter units or “socks” which are submerged in a tank of 
slurry. These units instead of being of the flat leaf 
type are long cylitiders six to eight inches in diameter. 
The perforated metal shell is covered with cotton twill 
filter cloth and the units are manifolded into an auto- 
matic valve which applies suction and pressure alterna- 
tely. With the Sweetland and Genter types the pres- 
sure is put on by a reversal of the liquid stream, with 
the Oliver-Borden, by means of compressed air. 

In practice the slurry is picked up from the surge 
tank C by the pump D. It goes to the thickener tank 
(through the line 3), which has a constant level ar- 


56 





in the system the thickener tank was length- 
The 


settled cake was allowed to build up and only 


ened to some distance below the socks. 


drawn when a dryer required a charge. As a result the 
settled material packed fairly tight and arched above 
the conveyor. When a charge was drawn a hole would 
open through this arched material which allowed almost 
clear naphtha to pull down, with the result that the 
dryer charge often carried very little solid material. To 
remedy this circulation pumps were put on. While the 
circulation does prevent arching to a great extent it also 
goes far to prevent satisfactory thickening. The dryer 
charges vary all over the map with the result that any- 
where from six to 10 times as much naphtha is evapo- 
rated as there should be, and the capacity of the dryers 
In justice to the manufac- 
turers it must be said that this lengthening was against 


is cut down accordingly. 


their advice as well as against the advice of everyone 
concerned who was familiar with thickeners. It is an 
easy trap to fall into, however, and it is brought in here 
as a caution. 

The dryer feed tank I should be provided with a 
slow moving agitator to keep the mix in suspension. A 
50-50 mix of clay and naphtha will flow well enough, 
though a slightly lower percentage of naphtha will cause 
Where a separate dryer feed tank is not 
used, charging a dryer is a real problem. Care must 
be taken that naphtha is not drawn through. Consider- 
able time is lost in the procedure. With a dryer feed 
tank, a slurry of constant thickness comes off the thick- 


it to go solid. 


ener and charging a dryer is simply a matter of opening 
a valve and letting it run. There is no possible chance 
of drawing a thin slurry, all charges will be uniform 
and will carry a minimum of naphtha. The dryer can 
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operate on a smaller charge than when a thinner slurry 
is used, with a considerable saving of time and money. 

The dryer is of the ordinary vacuum type, heated by 
a steam jacket and provided with inside stirrers, to 
break up the lumps as the clay drys. Under proper 
operating conditions the manufacturers will guarantee 
a naphtha content in the dry material of less than one 
percent by weight. 

The dry clay from the dryer, if it is to be sent to the 
dump, can be dropped into a pit and sluiced away with 
water. The clay does not mix too well with water but 
if the mix be sent to a centrifugal pump it can be 
handled easily enough. Water jets may be used but 
they are slower. 

The naphtha vapors pulled off the dryer under a 
vacuum of 25 to 28 inches. The stream passes first 
through the condenser M, where most of the naphtha 
is condensed. The vacuum pump N discharges through 
the condenser O, which should be under a slight pres- 
sure. The naphtha recovery in this system is a simple 
condensation. There is no scrubbing of the naphtha 
from the blowing air or gas, or keeping the drying agent 
in circulation. 

The only difficulty in handling such a system, pro- 
vided it is properly designed, will come at the thickener. 
If the cake at the filters has been bad, particularly if 
it has been impervious due to the presence of moisture, 
trouble can be expected at the thickener. Every care 
should be taken that the naphtha used in sluicing is dry. 
This, of course, applies to any naphtha which is to 
pass through the filters as a small amount of water can 
do unbelievable damage to a filter cake. 


ing oil from coastal stock which has been acid treated. 
This will have a Saybolt viscosity in the neighborhood of 
70@210° F. A stock of this sort is near the border 
line for filtration without dilution. Lighter oils will 
give a somewhat lower oil content in the spent filter 
cake, but at that the variation from the figures shown 
will not be great. 

The cake from a pressure leaf filter working on this 
type of oil will carry a minimum of 40 percent by 
weight of oil. The average may easily run to 60 per- 
cent. The continuous vacuum filter will give an aver- 
age of 25 percent by weight. The cake from some clays 
will carry as high as 30 percent or the figure will often 
run as low as 20 percent. 

Such an oil will be treated with approximately five 
percent by weight of clay. On this basis the cake from 
a pressure filter carrying 40 percent by weight of oil 
will give a loss to filter cake of 166 gallons per 1000 
barrels of oil treated as against 83 gallons charged to 
the cake from the continuous vacuum filter. Pricing 
this at 14 cents per gallon, we have a cost of $23.24 as 
against $11.32. 

The pressure leaf filter will operate on the following 
cycle: 


Minutes 

Pe WD os dau 0d wks eres stn See a ee 5 
Ca UU... «a <:c.b, 6ucch-.0'e sub cen sae 5 
I er re rr re pire 278 2h 60 
SN SOE i. isch sce de oketdastesaxaeoeeeeae 5 
PIOUINN COME. 6 bi ieig's crcKc os hat'oaccchee ea bee 30 
PUUMAGAEIS GAMO 6 idk daa cicsaioncnsuna sen ee eee 15 

120 


It will be noted that of this cycle of 120 minutes only 





On oils which are not to be filtered in solu- 


tion, the largest item of cost chargeable to the o_o 

filter cake is the cost of the oil absorbed by the ae 

cake and carried to the dump. The matter of HOT WATERS O1L-CLAY OVERFLOW 
lost production time also comes into the matter, LAR ab er nt 


but the cost of this is not easy to figure. 


When the filtration is carried out on a pres- 
sure leaf filter there is a certain amount of time 
ing cake and dumping the filter. With the con- 
tinuous vacuum filter these operations, together 
with the productive filtering time, take place 
simultaneously. All of the time that this type 
of filter is operating is filtering time, none be- 


consumed in charging, clearing streams, blow- 
‘ 


ing taken out in the various charging and cake 


handling ms. 7 nei | 
landling operations. BAL DER $$ oH a 

In the matter of the oil content of the cake /\ 
from the filter the continuous vacuum filter also —DORR THI CKEN BR. 
stands out. This is a thin cake operation, the _THICK SER RAKES OL opr. 
thickness being about one fourth-inch as against ee oe Storage.) 
three fourths to one inch of the pressure filter. 

RE 


The filtration also takes place before the cake 
has had a chance to cool. All of this results 
in an oil content which is much less than that 
from an air-blown thick cake. 
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METHOD OF COOKING OIL FROw SPENT FILTER CAKE. 











Illustrative of this is the cake from a lubricat- 
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60 minutes is productive filtering time. Fifty minutes, 
or approximately 42 percent of the cycle is spent in 


dealing with the filter cake. This, of course, means 
that a proportionately larger filter area must be in- 
stalled over the area necessary where the filtration 
operation is carried on continuously. 

With any type of filter cake from the contact treat- 
ing operation the appearance of the cake is deceptive. 
An apparently dry cake may carry as high as 25 per- 
cent by weight of oil. Very rarely will any cake which 
has not been washed with naphtha carry less than 20 
percent by weight. 

In speaking of the oil in a cake, only the free oil is 
meant and not the adsorbed coloring matter. Oil con- 
tent is usually determined by a Soxhlet extraction with 
petroleum ether. This solvent leaves the coloring mat- 
ter on the clay. It may be extracted by a mixture of 
benzol-alcohol. 

As has been stated before, washing a cake of this 
sort with naphtha is not economical as the oil recovered 
will hardly pay for the increased filter operating costs, 
naphtha losses, and the expense of re-running and re- 
treating the recovered oil. ; 

In connection with handling a cake of this type after 
it has left the filter, a scheme may be mentioned which 
has possibilities. This is the cooking of the spent filter 
cake with water or with alkali solutions. Here the cake 
is cooked for a predetermined period and the mud is 
allowed to settle. A certain amount of oil may be 
drawn off the top and the bottom mud pumped to the 
dump. The oil drawn off must be put back in stock for 
treating as the water drives coloring matter from the 
clay. Soda, water glass, soda ash or any alkali solution 
sometimes give better results than water alone. This 
must be determined by experiment. The scheme works 
well on fullers earths and natural clays, but not so good 
on acid-treated clays. The oil on which the clay was 
used also has an influence. As in other points of the 
kind in the oil business each job is a case by itself. Be- 
low are some figures from this procedure. 











Oil Content 
of Cake. (Percent by Wt.) 
Original After Cook 
Clay Original After Cook 








EN oes lea x aaicle oan wide ome aie 38.28 9.13 
ER re ee ee 42.22 9.30 
Acid treated high power clay.......... 31.22 21.33 
ss od vesvccscéenceeceas 32.75 23.10 











The above figures came from semi-scale equipment 
working on water solution. 

The operation should be put on a continuous basis ; 
be sent through one or more cookers and settled in a 
Dorr thickener. The underflow from the thickener may 
be pumped directly to the dump. With this type of 
settler the oil is taken off in a very thin layer from the 
top and will be clean and free from emulsion. Better 
results can be counted on from this apparatus than will 
be shown by batch settling. 

Before such a system is put in, however, tests should 


be run to determine the quantity of oil that will be re- 
covered, the cooking necessary and the cost of such 
cooking balanced against the value of the recovered oil, 
the ease of handling the spent cake, and the saving in 
the cost-of pumping over, trucking or some other 
method of transporting the cake to the dump. It is one 
of those things which, if it works, will save money. 

In working the filter cake from cylinder stocks or 
other heavy stocks the economics of handling the spent 
cake differ from the foregoing. Here, for dewaxing 
purposes, the stock is diluted with naphtha at some later 
stage of the process and there is no reason why the 
naphtha cannot be introduced into the oil-clay mix just 
before it goes to the filters. 

As putting a light naphtha under a vacuum will either 
cause a considerable loss or will complicate the filtra- 
tion equipment it is found best to handle the filtration 
of such solutions on a pressure filter, generally of the 
pressure leaf type. 

Where the oil is neutral at the time the clay is applied 
and it is planned to steam the cake the following cycle 
is used: 











Minutes 
PD «<< sireccniddadneradetentassahebedeniiba 5 
 . c0cceens bndiakakeemeewaeenwnsh 5 
CS aainnbidsnineviestiitalenanesans chains 30 
DD 8 sudhps si datecdonsheneddnsnaertawkenvie 15 
PE + Knervetchenkynsecosnveuevkdacbsonenien 60 
EME is ja ark h bee wished g weidiacdind dns Ba Kasbaarere ews 10 
PEs pinned $insde6 tend dceuntehearnieseednennes 15 

140 








The cake at the time it is dumped will carry less than 
one percent of oil by weight, and will carry no naphtha. 
It may seem that the steaming time is unduly long. With 
the cake from some clays it may be possible to cut this 
time a little, but it has been found that blowing or 
steaming a filter cake does not operate according to 
Hoyle so far as evaporation is concerned. Theoretically 
the naphtha should evaporate and leave the cake on the 
stream of air or steam. Practically it is slow to leave 
the cake. It has been found that to rid a filter cake 
from naphtha quickly and thoroughly it must be broken 
up and stirred during the evaporation; it can be done 
on a filter leaf only at the expense of much of the 
carrying agent and of much time. 

As with the oil cake, the dryness of a naphtha filter 
cake is deceiving. A reasonably dry appearing cake 
may carry as high as 30 percent by weight of naphtha; 
a dusty one as high as 20 percent by weight, so that 
judgment can not be based on the appearance of the 
cake. Tests should be made on this point, otherwise 
the naphtha losses may run to a considerable figure. 

Steaming a cake does have the advantage over air 
blowing in that it is much easier to keep the naphtha 
losses down. The vapors of both naphtha and steam 
are condensible and no scrubbing is necessary to pick 
up the naphtha. 

After the cake has been steamed (steam pressure 10 
to 25 pounds) air is turned into the filter shell to dry 
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out any moisture. Following this the cake is dumped. 
The clay as it comes from the filter shell will be very 
dusty. Where the clay is taken for reburning or re- 
activation it is dumped into a suction hood and carried 
away by an air conveyor. If it is to go to the dump it 
can be fed into a stream of water and pumped away. 
Where the clay has been used direct on acid oil, the 
cake cannot be steamed. Here it is necessary to resort 
to air or gas blowing. In this case it is not a matter of 
carrying off the oil particles from the cake by the 
stream of air or gas as when an undiluted oil has been 
filtered. It may be assumed that the cake has been 
washed practically free from oil which makes the dry- 
ing operation one of evaporation of naphtha. 
Approximately the following cycle is used: 














* Minutes 
[eS ae rey pene anette? A 
isaetne SURG 6s c6sc os eacotlaadseomniag eater ee 5 
INROTTINEE Co. seis sacs ars0ln, dos claeehe ace sameness 30 
NANI 3 si-eess sec at nd hank bis aieea ad centimeter 15 
Ite we Wa WARE oo. kc 2 oa. ic Qaneae oes wea 40 to 60 
DPN 285.4 cw «5 Sune wees. repos ap tea ae 15 








One objection to this method of drying is the fire 
risk. While fires from this source have been rare 
there is no denying the danger. Some oils on some 
clays take fire very easily when blown with air, and 
the contact treating plant operating on naphtha so- 
lution is no place for even a small fire. 

In order to avoid this risk some concerns blow 
with an inert gas such as flue gas. This is heated 
before passing into the filter and cooled afterward 
in order to condense the naphtha. The uncondensed 
gas stream may be scrubbed, or it may be held in a 
tight system and recirculated to cut down losses and 
makes the process safe. In any event a large excess 
of gas must pass through the cake in order to clear it 
of naphtha. The cycles used by different concerns 
vary to a great extent and it is safe to say that in 
many cases quite a quantity of naphtha is carried out 
in the spent filter cake. 

The system by which the spent filter cake is 
sluiced from the leaves was devised to overcome 
some of the time losses, the naphtha losses and the 
fire risks of the other systems. By keeping the filter 
on stream as much of the time as possible the output 
of a given piece of equipment can be greatly in- 
creased. Doing away with air blowing eliminates 
much of the fire risk, and by conducting the evapora- 
tion of the naphtha in a dryer where the cake is 
broken up and stirred, and the evaporation carried 
out under a vacuum, there should be a real saving 
in heating steam. Here too the vapor recovery is a 
matter of simple condensation. 

The filter cycle used is short: 











Minutes 

COUR GETS oo nccsvcdsedccecsnesvecucds sues s) 
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A comparison of the cycles of the three methods is 
shown below: 











Handling Cake Filtering 
Total Time Percent Percent 
Minutes Minutes of Total Minutes of Total 
Steaming cycle . .... 140 85 60.7 30 21.4 
Air or gas Blow cycle 120 65 54.2 30 25.0 
Sluicing ‘cycle .....'.: 60 5 8.3 30 50.0 








The filtering rate is of course the same for any cycle. 

It will be seen that the effective filtering time, 
which is the actual producing time of the filter is 
approximately doubled by the use of the sluicing 
cycle. It must also be taken into account that as the 
filter shell is not opened for dumping there is none 
of the dusting which is usually found in a plant of 
this kind. There is also no poking at the leaves to 
get them clear of cake, which should be much easier 
on the filter cloths. 

It is probably not possible to estimate an average 
cost for handling filter cake in contact plants where 
steaming or air or gas blowing is used, but the fol- 
lowing are the main items of cost in the sluicing 
scheme where the clay is finally cleaned up in a vac- 
uum dryer. Here it is assumed that the thickener 
is properly operated to give a bottom slurry for 
charging to the dryer which will carry close to 50/50 
naphtha and clay. : 


COST PER TON OF DRY CLAY 





SOOM. 5 inde cncddcaecedsneietestsaeets .26 
854 lbs. Steam @ 30c per 1000 Ibs. 
POOR. .bicessncescepabeniasdealanaeeee 24 
Dryer— 20 H.P. 
Vacuum Pump 74 H.P. 
Incidental 12% 
40 
24 K.W.H. @ lc per K.W.H. 
WATS. .g cisduas sheds ne kemet eee .O4 
2500 Gals. @ 1%c per 1000 Gals. 
EAORES cus win dino cie hci a bee ee eee 32 
1 man @ 60c per Hr. sa 
Cost per ton of dry clay $0.86 


Cost per 1000 Bbls. of oil treated $8.29 

Which makes the cost of handling filtercake by 
this method a little under 1 cent per barrel of oil 
treated. 

From the above figures it should be possible to 
make a comparison with any case. The system itself 
has many operating advantages and with a reasonable 
attention to mechanical design can be made to work 
very efficiently to hold the cost of handling filter- 
cake and naptha losses at a low figure. 

In the final disposal the spent cake goes either to 
the dump or to some attempt at reactivation. In the 
absence of any really satisfactory method of reacti- 
vating such clays the dump usually gets it. The 
simplest way to handle the clay from any filter sys- 
tem is to mix it with water and sluice it to a settling 
pond. Where a fine clay carrying oil is stored in 
piles there is always some danger from spontaneous 
combustion. It is not easily piled, after a time goes 
mucky from the weather, and often occupies space 
needed for other purposes. 
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Flexibility of Vacuum Unit 
in Preparation of Asphaltic 


INCE the building of its refinery at Allen, Okla- 

homa, Sunray Oil Company has been making road 
oils and asphalt in addition to the regular cuts. The 
crude produced in that area is different from most 
Mid-Continent oil, in that it is asphaltic in character, 
similar to Smackover and Coastal production. This 
company produced motor fuels, gas oil and asphaltic 
products with a battery of shell stills for many years, 
but three years ago, a modern skimming unit was 
erected (Refiner, March, 1931, Vol. 10, No. 3, page 
138) for the processing of the crude before manufac- 
turing the residuum into road building products with 
the converted shells of the old battery. 

In the summer of 1933, the necessity for more im- 
proved equipment for manufacturing road oils, asphalt 
products and kindred materials was evident. At that 
time a Foster Wheeler vacuum unit was erected beside 
the Southwestern skimming plant, remarkably compact ; 
occupying a space 35 feet, six inches, by 54 feet nine 
inches. 
capacity, because of the wide divergence in road making 


Flexibility of operation was as essential as 


material specifications set up by many state highway 
commissions and municipalities. 

Reduced crude, as bottoms from the Southwestern 
skimming unit is charged for processing in this road 
oil finishing unit, and it runs about 20 gravity A.P.lI. 
at a temperature of about 510°F. It is picked up from 
the base of the 83-foot tower by pumps, 10x 4% x 12 
inches, operated at 15 strokes per minute, this speed 
being varied of course, as to the operating conditions 
of the unit governing the particular finished product 
desired. These pumps, one of two being operated at all 
times, discharge the raw material to the furnace tubes, 
the temperature depending upon the grade of the prod- 
uct desired. 

The heater is relatively small, occupying a ground 
space of approximately 13 x 18 feet. The design of this 
furnace permits the admission of live steam, under a 
boiler pressure of around 100 pounds, into the tubes 
of the radiant section; the difference in pressure of 
the steam delivered by the boiler and the pressure ex- 
erted by the residuum in process is so great that any 
required amount of steam may be used. 

After passing through the last row of tubes in the 
furnace, the oil leaves through a line at the top of the 
chamber, entering the vacuum unit tower above the 
fourth plate from the bottom. The entry port was de- 
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Products 


signed with a tangentially welded nipple so the charge 
as it is released into the tower assumes a swirling 
motion which more effectually separates the lighter 
fractions from the material being processed. Super- 
heated steam, generated from pump exhaust passed 
through a heating coil built within the furnace, of a 
temperature averaging 750°F. is injected into the base 
of the column in addition to the live steam in the radiant 
section of the furnace, so that a more thorough separa- 
tion and stripping of the base material is obtained. 

There are 12 plates in the tower, and as the lighter 
fractions ascend, a side cut is taken off above the ninth 
tray which is 20/21 gravity A.P.I. distillate suitable 
for processing to lubricating oil. Overhead, the con- 
denser backtraps a light gas oil cut taken from the 
tower through a float-controlled opening above the top 
plate on the drawoff pan. This cut ranges between 
23/24 gravity A.P.I. Low in carbon residue by Con- 
radson tests, the product at this point is light in color 
and pours at a low temperature. 

A Foster Wheeler barometric condenser is placed on 





























STEAM JET 
— AlR PUMP 
ma || S 
Vatull 
Y VV 
pa ~—— 
TY? 





eke OAT CONTROL 
va! 


MANHOLE 
FLOAT CONTROL 
“| | 














Ceres 
mani 
| MANHOLE 
ute i: . | a GAS OIL 
=——p— Hy LI 
_—— 
EE PUMPS 
a \ 
MANHOLE ->————" aD To HEAVY DISTILLATE 
My Hy FLOAT CONTROL a 


COOLERS 


tos gt \ 
=. nant 
Oo 

O Pume 


Flow Diagram of Vacuum Plant at Allen, Oklahoma 


ROAD O/L OR ASPHALT 














Refiner & Natural Gasoline Manufacturer—V ol. 13, No. 2 








u 


tf 


the 
of 

colt 
loc 


stri 


per 
Cha 
10x. 


Toy 
ol 

















Sunray Oil Company’s 


Foster Wheeler type 


vacuum distillation 


unit for production of 
asphaltic products at 


Allen, Oklahoma. 


the top side of the tower, the jets maintaining a vacuum 
of from 1% to two inches mercury. Just beside the 
column sump on the ground, the instrument panel is 
located containing the recording and controlling in- 
struments. 

An example of conditions when operating for a 45 


penetration residual bottoms, is as follows: 





Inlet pressure 


Charge Rate. Tube temperature oil 
i 18 pounds 


15 strokes PM in out 











10x414x12 pump 525° F. 845° F. 
Top of tower Vacuum Bottoms Superheated steam 
600° F. penetration pounds in Temp. out 
2 he. 45 20 770° F. 
Water pressure Temperature Live steam pressure 
at tower 83° F. 102 pounds 
8 
CO, In breech- Draft. 3ottom Over 


ing of stack Bottom N C Sec. sc Sec. Bridge wall 


0% 44 __ A6_ 
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All cuts, top, side and base residue, are removed by 
pumps. The top, or overhead light gas oil stream con- 


stitutes approximately 24 percent of the original 
charge; the side a heavy lube distillate, 45 percent, and 
the base product—when converted to 100 penetration 
asphalt—30 percent. All of the cuts vary in percentage 
and gravity as the operation of the unit is changed from 
one base product to another. When making a light, 
fluid road oil, the side and overhead changes, and the 
throughput, temperature and other phases vary. No 
set rule of operating the unit is in force, because of the 
nature of the base product which is the principal item 
of manufacture. Varying conditions, varying markets, 
and a wide difference in specifications governing the 
manufacture brought about the design of this unit with 
its flexibility of operation. 
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DESIGN OF High Pressure 


ry HE effect of elevated pressure is to increase the 

density of the vapors thereby reducing their 
volume without appreciably affecting the liquid vol- 
umes. An elevation of pressure necessitates the use 
of greater amounts of reflux and as a consequence 
columns of small diameter while capable of handling 
the vapor load within wide ranges are incapable of 
handling the liquid load, except within narrow 
ranges. On the other hand an increased diameter 
may cause such slowing of the vapor velocities as to 
cause the column to become sluggish to temperature 
and pressure regulation. The alternative in design 
is therefore to decrease free space area and thus in- 
crease the vapor velocity: This may be done by baf- 
fling or packing above the plates. 

One advantage in the design of high pressure col- 
umns for natural gasoline is that this material is 
clear and free of foreign substances which would in 
time clog the liquid and vapor passages and lower 
the operating efficiency. This permits an accuracy 
and fineness in design not otherwise permissible, 
such as for example the use of smaller caps with 
narrower and sharper edged slots. The reboiler and 
condenser tubes inasmuch as they do not have the 
same tendency to foul, permit the use of a smaller 
safety factor for heat transfer. However, it is ad- 
visable to use an excess safety factor as a large heat 
transfer surface adds to the sensitivity of tempera- 
ture control. Every form of engineering involves 
problems in the transmission and dissipation of heat. 
This is particularly true of fractionating apparatus. 


CALCULATING REBOILER (KETTLE) HEAT 
TRANSFER SURFACES 


The amount of combined tube service is usually 
estimated on the basis of some overall coefficient of 
heat transfer plus a safety factor. This overall co- 
efficient is expressed as the B.t.u. per hour per square 
foot per degree of temperature difference between 
the heating medium and the material to be heated. 
Steam is in most general use as the heating medium 
for high pressure natural gasoline fractionator ket- 
tles. Since in this case, the heat transfer is from a 
condensing vapor (steam) to a vaporizing liquid 
(natural gasoline) a very high degree of transfer is 
possible. The tubes should be made of non-corrosive 
metal and if possible polished on both the inside and 
outside surfaces. The thickness of the metal walls 
is of small importance so long as they are sufficiently 
strong to withstand the pressure with a reasonable 
factert of safety. 
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The coefficient of heat transfer varies inversely 
both as to the length of the tube and its diameter. 
Short tubes of small diameter are therefore prefer- 
able within the limits of practical design. Tubes ver- 
tically placed so that the condensing steam travels 
down also adds to the efficiency but is less practical 
for design, or perhaps better stated, it is less prac- 
tical to conventional design. With clean tubes an 
overall coefficient of 500 B.t.u. per square foot per 
hour per degree Fahrenheit should be attained in 
practice. With steam at 240°F. and vaporizing liquid 
(gasoline) at 70°F. this would mean (240°F.—70°F.) 
500—a transmission of 85,000 ,.B.t.u. per square foot 
per hour. This would be at a rate of approximately 
567 pounds of natural gasoline per hour or 13,600 
pounds per day (roughly 2470 gallons). In order to 
provide for the heat loss of reflux at least five times 
this amount should be provided or say five square 
feet per 500 gallons per day. On the basis of 50 per- 
cent vaporization this would be five square feet per 
1000 gallons of raw stock or for a plant for 50,000 
gallons of raw stock 250 square feet of reboiler sur- 
face. This would be about 1000 lineal feet of one- 
inch tube or say 200 five-foot lengths. This would 
be a tube bundle approximately of two-foot diameter. 
The reboiler surface in square feet on columns may 
be checked as follows: 

No. of tubes x length in inches x 1.571 (O.D.+I.D. Inches 


144 
square feet. Such checks are advisable on all con- 





templated purchases and on installations on which 
no check has been made for the reboiler section is 
of extreme importance to tower operation. 


THE COLUMN DIAMETER 
In high pressure columns it is the liquid flow 
rather than the vapor flow which should determine 
the diameter. The trays are frequently too crowded 
to have operating flexibility. It is always desirable, 
however, to effect efficient agitation and contact be- 
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tween ascending vapor and descending liquid but 
this may be done by using the proper design, size 
and spacing of the caps. From the standpoint of 
liquid and vapor contact to effect equilibrium on 
the trays, a slow liquid flow across the plates coupled 
with a high vapor velocity through the cap slots 
would appear desirable. This can be accomplished 
by the use of a large number of small caps with very 
narrow Slots set on a plate the dimensions of which 
are somewhat comparable with those used for dis- 
tillation at atmospheric pressure. In high pressure 
towers of small diameter the flow of liquid is too 
rapid across the plate so that a small increase in re- 
flux may cause flooding. The depth of liquid on a 
given plate for a given period is determined by the 
amount of liquid passing to the plate, the resistance 
to flow set up by the vapor from the caps and the 
height, length and construction of the overflow weir. 
The weir formula is Q=3.33 1—h 3/2, where Q 
=the volume of liquid in cubic feet per second, 1 = 
length of weir expressed in feet, and h=—the height 
of the liquid above the weir expressed in feet. For 
50,000 gallons of liquid per 24 hours this would be 
50,000 

—_— = 0.08 cu. ft./sec. If it is desired that 
7.5 x 86,400 
the liquid rise not higher than one-fourth of an inch 
above the weir at full capacity, what length of weir 
must be used? 








0.08 
i= 3/2 = 8 ft. (approx.) 
3.33 (1/48) 
for 
h =1/2 in. 
1=3 ft. (approx.) 
0.08 
If 1=1 ft. then h= 2/3x12=0.97 inch. 
3.33 


Therefore for a liquid downflow across a plate of 
50,000 gallons per day the liquid would have a height 
in excess of the depth of a foot long weir of approxi- 
mately one inch. 

These calculations show that the height of the 
weir above the plate is not the only determining fac- 
tor in effecting the depth of liquid on the plate. In- 
asmuch as the plate efficiency is a function of the 
depth of liquid on the plate it would appear advan- 
tageous to incorporate the maximum possible weir 
length to give a minimum fluctuation in liquid depth. 
With columns of small diameter this becomes diffi- 
cult, especially as a safety factor of at least 3 to 1 
should be provided to care for foaming and surging. 
Arbitrarily, a variation of not over 1/8-inch in depth 
of liquid on the trays would seem advisable. The 
column diameter would then be made to conform to 
this specification. In order to provide for low reflux 
rates and assure even distribution of liquid across 
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the plates, notches in the weirs have been found to 
be of advantage. In all cases the perimeters of the 
weirs should be as great as in columns for atmos- 
pheric pressure fractionation and this should form a 
criterion as to the diameter of the column needed. 
It is thought that a free space vapor velocity of at 
least 1-1/2 feet per second should be attained by 
packing or baffling between plates, but not in such 
a fashion as would interfere with the working of the 
bubble caps. At 300 pounds working pressure which 
is in common usage, the volume of the vapors is ap- 
proximately one-twentieth of what they would be at 
atmospheric pressure. Therefore, unless some means 
is provided for increasing their velocity, the column 
will not be sensitive to control. Naturally where 
diameters commensurate with the pressure are used, 
the vapor velocities are maintained at a reasonable 
rate but this is frequently at the expense of crowded 
plates and low liquid capacity that restricts the range 
of reflux essential to flexible operation. 


CONDENSERS 

In addition to the reboiler, the condenser is of par- 
ticular importance. Condenser and reboiler work in 
conjunction and the nature and quantity of reflux is 
to a large extent determined by the condenser. 
Usually in straight stabilizer columns for natural 
gasoline production, only a partial condensation is 
effected and it is this partial condensate which is re- 
turned to the column in whole or in part as reflux. 

Due to the fact that the overhead fraction as a 
rule contains large quantities of uncondensable gas 
and that the composition of this fraction is variable, 
condenser operation and efficiencies are hard to pre- 
dict. In general it would be unsafe to use an overall 
heat transfer coefficient of more than 50 as the pos- 
sible inclusion of air as well as other non-condensible 
gases gives greatly reduced efficiencies. For clean 
tubes where there is total condensation without fixed 
gases a coefficient of 300 is permissible. In most 
cases a prestabilizing column to rid the raw gasoline 
of the major portions of the fixed gases would result 
in greater efficiency together with smoother and 
more uniform operation. The writer here again 
wishes to stress the point that the greater proportion 
of stabilization difficulties are due to faulty plant op- 
eration. Feeds of varying composition and quantity 
are difficult to handle by any column. Natural gas- 
oline stabilization differs from other types of frac- 
tionation in that it is the bottom or kettle product 
which the desired fraction and the one that requires 
close control. It is usually the overhead fraction that 
is subject to close control as for example gasoline 
from refinery columns. 

Regardless of the fact that the overhead fraction 
is the undesirable portion, it remains that it is this 
fraction upon which the logical control depends. Too 
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much stress cannot be laid upon providing adequate 
condensing surface as flexibility in operating over 
wide ranges depends upon rapid and efficient con- 
densation. It is of extreme importance to control to 
provide an adequate condensing surface. In other 
words, it is somewhat foolish to go to lengths in 
providing accurate and sensitive control instruments 
without providing sufficient surface through which 
this control may function. The design should also 
provide for a rapid passage of the cooling medium 
about the tubes so that the temperature controls 
may function rapidly. In most cases it would seem 
advisable to have the condenser sections as well as 
the reboiler sections detachable rather than built as 
an integral part of the unit. More condenser or re- 
boiler surface can be added if needed in the form of 
additional sections or by replacement with larger 
units. 
PLATES 


The plates in high pressure natural gasoline rec- 
tifiers are not subjected to high temperatures such 
as are used in the fractionation of crude oil. There 
is therefore, small danger of warping due to temper- 
ature and the plates have to be only of sufficient 
rigidity to guard against sag from their own weight 
and that of the liquid upon them. Every effort 
should be taken to see that each plate is absolutely 
level and true and that the vapor uptakes and weirs 
are of uniform height and construction. There would 
appear to be some advantage in having the liquid 
downflow more or less evenly distributed over the 
plate rather than to one side permitting liquid across 
a weir on to the plate. This may be provided for by 
the use of wells in the plate so that the ends of the 
downflow pipes are below the level of the plate sur- 
face. One contributing factor to low plate efficiency 
is that of insufficient agitation caused by reduced 
vapor volumes. The efficiency of contact between 
liquid and vapor depends upon the velocity of the 
vapor. The total vapor uptake area is of small im- 
portance and anything above five percent of the total 
plate area should be sufficient. Naturally a greater 
vapor uptake area would do no harm and might be 
of advantage in preventing the liquid backing up too 
far in the liquid downflows due to friction drop. The 
velocity in feet per second through the uptakes may 
be approximated by 

Cu. Ft. per hour x 100. 
V= - 
3600 x plate area (sq. ft.) x percent uptake area 





in sq. ft. The velocity head is then given by the 

V? 
formula h= where c= 45 an average orifice 
2g" 


coefficient constant. g == 32.2. 


NUMBER OF PLATES 
Methods for the calculation of the number of plates 
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based upon the analysis of the feed and the character- 
istics desired in the products have appeared in num- 
erous articles in the technical literature. The num- 
ber of plates is based upon the theoretically neces- 
sary number of perfect plates divided by the plate 
efficiency. Now plate efficiency is one thing under 
a certain set of conditions but under a different set 
of conditions it is another. Actually under variable 
operating conditions no one knows exactly what may 
be the plate efficiency. At near the maximum column 
capacity it may be high at lower rates it may be low. 
There is one thing certain and that is if a column 
will stand forcing, that is high heat input at the ket- 
tle and high heat dissipation at the condensers, the 
reflux will take care of multitude of plate deficiencies. 
Be that as it may, a minimum of 40 plates up to a 
maximum of 60 plates should cover the range neces- 
sary for general plant high pressure stabilization. 

Fuel and cooling water are usually minor consider- 
ations around a natural gasoline plant. The prin- 
cipal thought is to get maximum quality production 
with a minimum of operating difficulty. A high plate 
efficiency is desirable only as it permits a lower cost 
of design than that required for a larger number of 
plates of low efficiency. The initial cost of a column 
should not be the determining factor in favor of its 
purchase, the difference in cost between two columns 
may be lost in the first month’s production. How- 
ever, where possible the purchaser should have a 
demonstration of actual plate operation in order to 
judge the efficiency of contact between liquid and 
vapor. Small caps with narrow knife edge V-shaped 
slots are desirable. A heavy cast cap is not neces- 
sary unless the feed is corrosive. 

The constituents of natural gasoline follow Raoults 
Law rather closely, so if the maximum service re- 
quirements are capable of determination previous to 
installation, there should be no necessity of plate de- 
ficiency. The calculations involved are somewhat 
tedious but nevertheless they are possible of solution. 
Such calculations preclude the possibility of errors 
in judgment and keep the designer on the safe side of 
the fence. 


PLATE SPACING 


As fractionation takes place under pressure there 
is less danger of foaming and entrainment than in at- 
mospheric columns. Droplets and spray settle more 
quickly from the dense compressed vapors. There is, 
however, a danger that in the traps near the top of 
the column where the liquid density is low and near 
its vaporization or critical point that carry over will 
occur. At the critical point liquid and vapor den- 
sities are the same and there can be no fractionation. 
A thoroughly cooled reflux will tend to avoid such 

(Continued on page 69) 


V ol. 13, No. 2 








RAL 


FR 

] 
corro 
tions 
neces 
the fi 
but t 
avoid 
gasol 
sulph 
gen s 
unles 
ery g 

In 
sulph 
certa 
comt 
used 
ucts. 

Re 
sulpt 
prem 
expe 
tiate 
made 


TI 
wate 
calci 
weig 
sulp! 
wou 


1P ul 
subjec 
“As: 
perime 
Jur 
Bartle 
Re 
Statio 
Ru 
gen § 
of Mi 
®Me 


Chein 


Fe y) 





CT- 
m- 
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; From Gasoline by Lime and 
ay 
nn 
Ww. z : 
an | RALPH H. ESPACH®, O. C. BLADE’ Hydrogen Sulphide 
el and H. P. RUE’ 
he 
X part by weight of hydrogen sulphide to one part of 
“is INTRODUCTION calcium oxide and in another 0.3 part were bubbled 
REE sulphur in petroleum products, especially gaso- through the mixture; each of the two mixtures was 
is line, cannot be tolerated because of the serious COmtacted with a separate sample of doctor-sweet non- 
n- | corrosion problems that might follow. The specifica- corrosive gasoline in which free sulphur had been dis- 
e tions for gasoline call for a noncorrosive product, which solved. The free sulphur was removed from the two 
te. necessitates the complete removal of any free sulphur in gasoline samples. However, the formation of emul- 
the fuel. At times removal may be difficult to accomplish, Si0ns presented some difficulty, as these were hard to 
7 but the refiner usually is able to control operations to break. Calcium hydroxide paste present in the treating 
avoid the presence of free sulphur in motor fuel. Natural ™xture made it difficult to handle. Upon standing, 
ms gasoline extracted from sour gas may contain some free however, it settled and became clear. 
- sulphur, usually due to oxidation of some of the hydro- In addition to the lime, water, and hydrogen sulphide 
1S gen sulphide. This sulphur may be difficult to remove mixture several other mixtures were tried, including 
v- unless the gasoline can be used for blending with refin- calcium sulphide and water ; according to the literature, 
a ery gasoline and then treated with doctor solution. this should produce calcium hydro-sulphide, which will 
0 In connection with the study of removing hydrogen remove sulphur. A mixture of calcium oxide and cal- 
d sulphide from natural gas, using lime in a salt solution®, cium sulphide in water was also tried. The results of 
d certain observations were made which indicated that a these tests showed that the free sulphur content of the 
, combination of lime and hydrogen sulphide might be gasoline was not changed. 
used to remove free sulphur from light petroleum prod- Because of the difficulty with emulsions in the mix- 
. ucts. ture or slurry, the clear yellow solutions above the 
2 Reference to the literature® shows that calcium hydro- _ settled sludge of the unused portions of the two calcium 
; sulphide will react with free sulphur. Working on the oxide mixtures discussed were tried. Forty grams of 
. premise of the observations made during the earlier each of these liquids was shaken successive 100-ml 
2 experimental work of the Bureau of Mines, substan- batches of corrosive gasoline (originally doctor-sweet, 
t tiated by the reference in the literature, a reagent was non-corrosive gasoline to which free sulphur had been 
. made up that will remove free sulphur from gasoline. added) to determine how much sulphur these liquids 
S could completely remove. Each batch of gasoline was 
f TREATING PROCEDURE AND RESULTS shaken for 10 minutes with the treating liquid. After 
The treating reagent was prepared by mixing lime, being shaken, if the gasoline were non-corrosive, it was 
water, and hydrogen sulphide. In the preliminary work decanted and another corrosive sample added. This pro- 
calcium oxide and water were mixed, four parts by cedure was continued until a sample showed a positive 
: weight of water to one part of oxide, and hydrogen corrosion test indicating incomplete sulphur removal. 
: sulphide was bubbled through the mixture at a rate that Lamp determinations were made on all the treated gaso- 
. would permit the gas to be dissolved. In one test 0.4 line samples to determine the sulphur content. The non- 
, oy ublished by permission of the Director, U. S. Bureau of Mines. (Not corrosive samples showed the sulphur content of the 
ont va pears . ania a original gasoline, but the corrosive samples showed a 
BD cchsgaing, petotgum engineer; S_, Bureau of Mines Petroieum Ex higher sulphur content. Surprisingly good results were 
, ” nine chemi, U. & Bureau of Mines Petroleum Experiment Station, | obtained in the amount of sulphur reduction; the active 


_ ‘Refinery engineer, U. S. Bureau of Mines Petroleum Experiment 
Station, Barltesville, Oklahoma. 

®Rue, H. P., The Use of Lime in a Salt Solution for Removing Hyro- 
gen Sulphide from Natural Gas: Rept. of Investigations 3178, Bureau 
ot Mines, June, 1932, 8 pp. 

_*Mellor, J. W., A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry: London, vol. 3, 1923, p. 754. 


ingredient responsible for the treating was present in 
the solution as well as in the slurry. The first liquid 
removed a total of 1.590 grams of sulphur, which was 
equivalent to 0.910 gram of sulphur per gram of cal- 
cium. The second liquid removed 2.520 grams of the 
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element, which was equivalent to 0.895 gram of sulphur 
per gram of calcium. The calcium content of the treat- 
ing solutions was determined to obtain the relationship 
to the amount of sulphur removed. It was expected 
that the calcium content might be roughly proportional 
to the amount of hydrogen sulphide used in making the 
solution. 


With these solutions no stable emulsion formed, and 
the treated gasoline was decanted off easily. A small 
amount of hydrogen sulphide was left in the oil and 
seemed to increase slightly as the treating progressed ; 
this was removed by washing with dilute caustic solu- 
tion and water before testing for corrosion. Further 
treating of additional gasoline samples beyond the point 
where the gasoline remained corrosive indicated that the 
solution gradually lost its power to remove sulphur, as 
increasingly larger amounts of sulphur were left in the 
samples. 


A characteristic of these liquids was the definite 
change in color as treating progressed. The first solu- 
tion was bright orange-yellow which gradually changed 
to deeper orange, then red-orange, and finally very deep 
red, almost black. The second solution started as clear 
yellow and finally reached deep red-orange. 


Crystals formed in the solution soon after treating 
began, persisted for a time, and finally disappeared. 
They were long needles, somewhat fibrous and appar- 
ently of the same color as the liquid. The presence of 
these crystals seemed to depend largely on the room 
temperature ; they did not appear in warmer solutions. 
This would indicate that the solution was practically 
saturated. 


EFFECT OF QUANTITY OF HYDROGEN 
SULPHIDE 


The success in using the supernatant liquid in the two 
cases just mentioned led to further study to determine 
how the amount of hydrogen sulphide used affects the 
treating ability of the reagent. A series of slurries 
was prepared, using varying amounts of hydrogen sul- 
phide to the same proportion of calcium oxide and 
water. Usually 100 grams of calcium oxide to 400 ml 
of water was used, and the weight of a given percent- 
age of hydrogen sulphide was added, stirring constantly. 
When the required amount of hydrogen sulphide had 
been added, the flask was stoppered and the whole was 
shaken thoroughly and allowed to stand for 24 hours; 
the sediment would settle slowly, leaving a clear super- 
natant liquid. A 1-ml sample of this solution was then 
withdrawn for calcium determination, and at the same 
time 10 ml was taken out with a pipette and transferred 
to a two-ounce cork-stoppered bottle. To this solution 
was added 25 ml of the corrosive gasoline to be treated. 
The ratio of, oil to liquid is about the same as in previ- 
ous tests, (40 grams of solution to 100 ml of gasoline). 
The bottle was placed in a mechanical rocker and 
shaken for the desired period. If the gasoline to be 
treated contained 0.10 percent free sulphur, the mix- 
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TABLE 1 
Sulphur-Removal Capacity of 10 ml of Treating Solution 























Total sulphur content 

of samples Weight of Total 

Time of Copper- sulphur sulphur 

shaking, strip untreated treated removed, removed 

minutes test percent percent grams grams 
10 Positive i a een nee ee. 
10 oe 8 eee ee 0.022 0.0182 0.0182 
30 Negative .522 .022 .0912 .1094 
30 Negative .522 .022 .0912 2006 
30 Negative .522 .022 .0912 2918 
30 Positive GR eer ns -| Maer REL Eee 
30 pe ee .022 .0912 3830 
30 Negative .522 .022 .0912 .4742 
30 Negative .522 .022 .0912 .5654 
30 Negative .522 .022 .0912 .6566 
30 Negative .522 .022 .0912 .7478 
30 Negative .522 .022 .0912 .8390 
30 Negative .522 .022 .0912 .9302 
30 Negative .522 .022 .0912 1.0214 
30 Positive ee Se eee eee: 
30 eS ee .057 .0848 1.1062 











ture was shaken 10 minutes; if it contained 0.20 or 0.30 
percent, the mixture was shaken 20 minutes; if it con- 
tained 0.50 percent, the mixture was shaken 30 minutes. 
The sample was then tested by the copper-strip method, 
using 2 ml gasoline that had been washed with weak 
caustic solution and water to remove any hydrogen sul- 
phide. If the test was positive, the mixture was shaken 
again for the same length of time. In no case was a 
gasoline sample shaken more than twice with the treat- 
ing solution. Usually a little longer was required to 
treat the first batch of gasoline than subsequent ones, 
as the beginning of the reaction seemed to be somewhat 
slow. 

The solution usually treated a number of batches of 
gasoline; if, after the extra shaking, a sample was still 
corrosive, a lamp determination was run on it. Mean- 
while another 25 ml gasoline was treated by the solution 
as a confirming test. If this, too, was corrosive, the 
total amount of sulphur removed from all the oil treated 
was calculated, exclusive of that used in the confirming 
test batch. 


Table 1 shows how the sulphur removed by 10 ml of 
treating solution was calculated. The treating solution 
(supernatant liquid) from a slurry to which hydrogen 
sulphide was added to the extent of 50 percent of the 
calcium oxide present had a calcium content of 71 grams 
per liter or, in the 10 ml used, 0.71 gram. The gasoline 
treated originally was doctor-sweet, non-corrosive and 
had a sulphur content of 0.022 percent. Its specific 
gravity at room temperature (70° to 80°F.) averaged 
0.730. In the third column of Table 1 the indicated 
sulphur contents before treating are the sum of that 
normally present and the added free element. The fig- 
ures in the fourth column show the percent sulphur 
after treating. These figures represent the amount of 
the original sulphur as compounds present in the gaso- 
line. When the copper-strip test was negative it was 
assumed that all the added free sulphur had been re- 
moved. In some of the preliminary work lamp deter- 
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minations showed that when the copper-strip test was 
negative the sulphur was removed and the gasoline had 
the same sulphur content as the original sample. The 
weight of the sulphur removed was found by multiply- 
ing the product of the volume of gasoline and its specific 
gravity by the percent sulphur removed. Each batch 
of 25 ml, after being treated and tested for corrosion, 
was decanted from the solution before the next was 
added. 

Since 10 ml of the solution contained 0.71 gram cal- 
cium and a total of 1.1062 grams sulphur was removed, 
it follows that the equivalent weight of the element 
removed per gram calcium is 1.558 grams. 


Total time of shaking was 440 minutes. It had been 
noted that a gasoline to which 0.50 percent free sulphur 
had been added required more shaking than one to 
which 0.10 percent had been added. If the reaction is 
quantitative the time of contact required for a high 
sulphur gasoline would naturally be greater than for one 
of low sulphur content. To compare the time factor 
of the various liquids, the total time of shaking has 
been divided by the number of 25-ml batches of 0.10 
percent free-sulphur gasoline represented. One batch 
containing 0.50 percent is equal to five batches contain- 
ing 0.10 percent as far as free-sulphur content is con- 
cerned. Thus, for the solution in Table 1 there are 61 
such volumes, and the average time of contact is 7.2 


’ minutes. 


Table 2 shows the results of a study to determine 
the effect of varying the amounts of hydrogen sulphide 
in the treating solution. The second column gives the 
percentages of hydrogen sulphide to calcium oxide used 


in preparing the slurries from which the treating solu-, 


tions were withdrawn, the third, the calcium content of 
the treating solution in grams per liter, the fourth, the 
sulphur removed per gram calcium in the solution, the 
fifth, the total weight of sulphur removed by the 10-ml 


TABLE 2 


Results of Tests on Treating Solutions from Slurries of 
Various Hydrogen Sulphide-Calcium Oxide Ratios 





























7 Treating Solution 
Ratio of 
hydrogen 
sulphide Calcium Sulphur 
to content removed Total Average 
calcium per per gram sulphur time of 
oxide liter, calc.um removed, contact, 
No. percent grams grams grams minutes 
1 20 29.9 0.723 0.216 13.5 
2 31 45.4 .721 .327 13.3 
3 40 65.7 .832 .546 12.0 
4 40 66.7 .820 .546 9.0 
5 50 71.0 1.558 1.106 7.2 
6 50 73.1 1.245 .910 7.8 
6-A* 50 73.1 .994 .726 9.8 
7 61 70.0 1.039 lal 9.8 
8 61 77.3 .825 .638 Vek 
9 76.4 80.1 .794 .636 ye 
10 76.4 82.1 1.130 .928 7 
11 90 ~- 88.6 1.151 1.019: 8.9 
12 90 101.4 1.452 1.472 8.4 
13 110 136.6 .947 1.294 9.3 








*Check test, 1 month later. 
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treating solution, and the last the time of contact fig- 
ures, discussed above. 


The check test (No. 6-a) of the second 50 percent 
hydrogen sulphide solution shown in Table 2 was made 
one month after the original test of the solution. The 
slurry with the treating solution had been kept in a 
corp-stoppered flask at room temperature. The decrease 
in treating efficiency of a solution on standing was 
later verified with other solutions. Apparently some 
oxidation takes place. This was especially noticeable 
in a liquid from a slurry which was stirred 14 hours 
after a sample of treating solution had been withdrawn. 
The color of the slurry as well as that of the solution 
was darker than at the beginning, and whereas 10 ml 
of the first sample had removed 0.271 gr sulphur 10 ml 
of the second did not remove any measurable amount 
of sulphur from 25 ml of 0.10 percent free-sulphur 
gasoline with even 60 minutes of contact. 


An examination of the data in Table 2 shows that 
the calcium content of the treating solution increases 
with increase in the proportion of hydrogen sulphide 
to calcium oxide. The sulphur removed per gram cal- 
cium ranged from 0.721 to 1.558 grams. Careful con- 
trol of conditions under which the treating solutions 
are prepared and tested, such as degree of oxidation, 
degree of alkalinity, and average time of contact, would 
perhaps give a more constant figure for the grams sul- 
phur removed per gram calcium. 


Total sulphur removed by 10 ml of the solutions 
tends to increase with increase in the amount of hydro- 
gen sulphide (column 5, Table 2). Figure 1 shows ap- 
proximately this relationship. The points for solutions 
3 and 4 exactly coincide. The points for solutions 5 
and 6 show a difference of about 0.2 gram sulphur 
removed, while the check on solution 6 falls almost as 
much lower. The points for solutions 7 and 8 fail to 
coincide by less than 0.1 gram sulphur removed. Solu- 
tions 9 and 10 fail to coincide by a little more than 0.25 
gram sulphur removed, and the points for solutions 11 
and 12 are farthest apart, representing a difference of 
over 0.4 gram sulphur removed. Solutions 1, 2, and 
13 were not duplicated. Failure of some of the dupli- 
cate solutions to check exactly in sulphur-removing 
capacity can probably be ascribed to the same experi- 
mental conditions that failed to establish a more con- 
stant figure for the sulphur removed per gram of cal- 
cium, previously mentioned. 


The treating solutions show an alkaline reaction with 
phenolphthalein but mask the color of methyl orange. 
Titrating with N/10 hydro-chloric acid to determine the 
degree of alkalinity was unsuccessful, since no definite 
end point was obtained. Adding acid and stirring caused 
the color to disappear only momentarily while hydrogen 
sulphide was evolved. A solution which had spent itself 
removing sulphur from gasoline showed alkalinity, and 
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FIGURE 1 


Relationship of amount of sulphur removed to the percentage of hydrogen sulphide used in 
preparation of the treating solution. 


an attempt to titrate it resulted in a copious precipita- 
tion of what appeared to be sulphur. 

Experiments on 40-gram batches of a slurry having 
0.4 part by weight of hydrogen sulphide to 1 part of 
calcium oxide were made to determine the effect on 
removal of sulphur compounds from gasoline. Amounts 
of the compounds were added to 100 ml of doctor- 
sweet, non-corrosive gasoline to give 0.20 percent added 
sulphur, and the total sulphur content of the gasoline 
was then determined by lamp. Sulphur compounds 
added were: propyl sulphide, n-propyl disulphide, iso- 
amyl disulphide, n-propyl mercaptan, and iso-amyl 
mercaptan. The prepared gasoline was added to the 
slurry and shaken for 10 minutes, allowed to settle 
some of the emulsion, and the sulphur content again 
determined by the lamp method. Only in the tests 
with the mercaptans was there any noticeable decrease 
in sulphur content ; a reduction of 0.08 and 0.02 percent 
sulphur content was found for the gasolines containing 
n-propyl and iso-amyl mercaptans, respectively. The 
strong odor of mercaptan from the separated slurry in- 
dicated that the reduction was due to the slurry having 
absorbed some of the compound. 

Similar tests were made later, using the clear solution 
of a 50 percent hydrogen sulphide to calcium oxide 


slurry. Sulphur compounds in amounts to give the 
gasoline an added sulphur percentage of 0.15 were added 
to 100-ml volumes of non-corrosive gasoline and the 
sulphur contents checked by lamp. Propyl sulphide, 
n-propyl disulphide, iso-amyl disulphide, iso-amyl mer- 
To 50 ml of the 
respective sample 20 ml of the treating liquid was added 


captan, and free sulphur were used. 


in four-ounce corp-stoppered bottles and shaken me- 
chanically for 20 minutes. Samples were then with- 
drawn, washed with eight times their volume of water, 
and tested for corrosion, and lamp determinations were 
made. The gasolines containing the sulphides and 
disulphides showed a slight (0.003 percent) increase in 
sulphur content, which was probably due to loss of the 
volatile fractions of the gasoline during treating and 
washing; that containing mercaptan had exactly the 
same sulphur content as before, which can be explained 
by the loss of some compound with oil, especially as 
the odor was detectable during water-washing. The 
free sulphur was removed except for a trace, which 
another 10-minute shaking took out. This extra shak- 
ing is in accord with the previous observation made that 
the first treating is somewhat slow. The results indi- 
cate the action of the treating solution is decidedly 
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negative on sulphides, disulphides, and mercaptans and 
distinctly positive on free sulphur. 


SUMMARY 


A slurry of calcium oxide (lime) and water through 
which hydrogen sulphide was bubbled produces a re- 
agent capable of removing elementary sulphur from 
solution in gasoline. 

The liquid decanted from this slurry is more efficient 
in removing sulphur without the disadvantage of a 
troublesome emulsion. 


The sulphur-removing ability of the treating liqu'd 
seems to be, under proper conditions, in direct ratio 
to the percentage of hydrogen sulphide added. 

Oxidation is probably detrimental to the treating 
efficiency of a solution. 

The treating solution seems to have no effect on sul- 
phides, disulphides, and mercaptans in gasoline. 

Slurries of calcium sulphide with or without hydro- 
gen sulphide bubbled through them and the solutions 
obtained from them were not satisfactory as sulphur- 
removing agents. 


Design of High Pressure Rectifiers 


(Continued from page 64) 


a condition and where this reflux is of low gravity 
and high volatility pre-cooling by refrigeration be- 
fore return to the column would be of advantage. 
The refrigeration requirements are low if only the 
liquid condensate used for reflux is pre-cooled. A 
plate spacing of 12 to 15 inches should be sufficient 
for the plates below the fifth or sixth from the top. 
Those above should be spaced 18 to 24 inches. Spac- 
ing is based upon distance between bottom of higher 
plates to liquid level on the plate below, otherwise 
it is misleading. 
BUBBLE CAPS 

There are many designs of bubble caps from which 
to select. The prime idea back of all of them is to 
effect the most efficient contact. between the liquid 
on the plates and the ascending vapor. This vapor 
passes up through the vapor uptakes beneath the 
caps where it is deflected downward and out into 
the liquid through slots. The aim is to get the maxi- 
mum number of bubbles and their maximum distor- 
tion through the liquid. Notches set so that the va- 
por from them opposes itself would seem to give the 
desired distortion although the route that the bubble 
travels to the surface of the liquid is also a determin- 
ing factor in contact and diffusion. Narrow rectan- 
gular caps with extremely fine slots would seem best 
suited for natural gasoline rectifiers. The spacing of 
such caps naturally depends upon the best utiliza- 
tion of the available plate space after liquid down- 
flows, overflows and weirs have been provided. 

Contact between vapor and liquid occurs (1) while 
the bubble is rising through the liquid (2) surface 
contact, and (3) when the bubble bursts above the 
liquid forming droplets in the vapor. This is a func- 
tion of velocity, liquid passage route, and bubble 
size. From these considerations the most efficient 
cap must be determined. The rim of the caps should 
preferably rest against the plate and the vapor ve- 
locity through the slots should preferably be not less 
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than 15 feet per second. Pressure drop is of small 
consequence in a high pressure column, other than 
that the pressure drop across a plate should not back 
up the liquid in the overflow pipes to the point of 
sealing. 

The slots in the cap should, be narrow and close 
together preferably with one slot opposing the other. 
The height of weir should be such that the top of the 
caps are submerged when in operation. The slots in 
all caps should be full open under normal joad. 

Insulation is very important to the efficient opera- 
tion of a natural gasoline column. Kettles, condens- 
ers, accumulators, and lines should all be well lagged 
so as to give about 95 percent insulation efficiency. 
Every precaution should be taken to insure that no 
moisture can soak into the lagging as a wet insulator 
may be worse than none at all. Aluminum paint over 
the insulation gives a good appearance and also 
raises the insulation efficiency. 

A high temperature gradient within the column 
between the plates and between kettle and condenser 
is indicative of efficient fractionation. Put in the 
heat at the bottom and take it out at the top is a 
good catch phrase for operation. The less heat lost 
through the column proper the more efficient its op- 
eration. 

CONTROLS 


Rates of flow, temperature and pressure are sub- 
ject to control. A steady kettle temperature and 
steady rate of feed are desirable. The control of the 
product quality and yield should be determined by 
the rate and quality of the reflux. This means sensi- 
tive temperature control at the top either by pumped 
reflux or that from a partial condenser. 

The solution of specific problems in design and its 
effect on operation as well as the actual operating 
conditions met with and their effect upon design will 
be discussed in a subsequent article. 
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Prevention of Entrainment 


N the operation of the modern continuous distilta- 

tion system one of the difficulties often encoun- 
tered is that of securing close separation between 
residue and vapors, and the prevention of entrain- 
ment of residue in the vapor rising upward through 
the stripper section of the column. Such entrainment 
influences the color of the heavier side stream re- 
moved from the Elimination of entrain- 
ment naturally brings better colors to the heavier 
side streams and results in marked decreases in the 
quantity of acid used for chemical refinement of such 
distillates. A closer separation of residue and vapors 
would also influence flash and fire tests. Designers 


column. 


of pipe still equipment have known for a long time 
that very close control and separation is highly de- 
sirable at this point in the system and subsequent to 
much investigation of the problem, have secured 
some excellent results in certain installations. 

A multiple-stage centrifugal purifier of a type 
which is particularly adapted to certain applications 
in refining processes has been developed by Cen- 
trifix Corporation, Cleveland, working in conjunc- 
tion with the engineering department of The Atlan- 
tic Refining Company. This device, installed in the 
transfer line between the still and fractionating tower 
recovers and removes a high percentage of the liquid 
tower bottoms. 

The multiple unit is so called because it embodies 
three distinct separation operations, first a roughing 
stage built to handle large quantities of entrain ma- 


terial, then two refining stages. Referring to the 


vertical section shown in Figure 3, A is the tangen- 
tial vapor inlet which delivers the mixture of vapor 
and entrained residue or bottoms to the purifier and 
which causes the initial spinning motion. The large 
mass of entrainment spirals down the inner surface 
of the shell while the vapor with the remaining en- 
trainment, thought to be in a finely atomized state, 
enters the second stage through a set of radial tuyere 
blades. These blades are fixed and positioned at a 
45 degree angle which augments the spinning motion. 
Particles of entrainment are thrown outward against 
the separating sleeve C and carried downward in a 
spiral direction to be discharged through slot D into 
the concentric pocket formed by walls G and H. As 
a precaution, this operation is repeated in a third 
stage, and any remaining entrainment is discharged 
through slot F into the inner concentric pocket. The 
purified vapor then leases through standpipe K and 
is conducted to the fractionating column. 

The liquid thus removed and recovered by the 
purifier is discharged through the rise pipes J. These 
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in Tube Still 


Processing 


risers maintain a height or level of liquid inside of 
the shell sufficient to seal the lower ends of the con- 
centric walls G and H, thereby isolating the three 
separating operations. This seal prevents vapor from 
flowing from the first stage direct to the outlet, thus 
short-circuiting the two high efficiency stages. A 


a OB 





Illustrations courtesy Chemical and Metallurgical Engineering 


FIGURE 1 
Looking down on the Centrifix turbine plate 


companion design is built for vacuum distillation op- 
erations, providing ample opportunity for the flash- 
ing of a portion of the liquid in advance of the purt- 
fying operations. 

In the petroleum refining industry the pioneer 
work in the modification and adaptation of the cen- 
trifugal purification principle was carried out by the 
engineering department of The Atlantic Refining 
Company. Following a period of experimentation 
and research the company published the results of 
the work in Chemical and Metallurgical Engineering, 
Vol. 40, No. %. This interesting and valuable con- 
tribution, written by A. E. Birch and H. M. Wier, 
under the title “Preventing Fog Entrainment in Con- 


tinuous Distillation,” is reprinted as follows: 


“Recognition of the fact that all black residuals 
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are not equally black has led to exact determination 
of the contamination of overhead streams by asphalt 
in the continuous distillation of crude in pipe stills. 
The findings have formed the incentive for the in- 
stallation of an effective and inexpensive centrifugal 
device for the removal of asphaltic fog from the va- 
pors, which has resulted in the production of superior 
heavy lubricating stocks with consequent important 
economies in reducing such stocks to specification 
colors. 

“Modern pipe stills operate so that the liquid-vapor 
mixture frequently reaches a velocity of 60-100 miles 
per hour at the outlet of the still. At such velocities 
any small percentage of liquid is whipped into a my- 
riad of tiny droplets which are accelerated by the 
torrent of vapors to speeds only slightly less than 
that of the vapors themselves. 

“If the mixture velocity is suddenly decreased by 
the insertion of an expansion drum or by injecting 
the vapors directly into a fractionating column a con- 
siderable portion of the droplets will settle as resi- 
due. It has been shown, however, that an important 
small percentage of residue in the form of a fine mist 
will not settle out, but is carried forward with the 
decelerated vapor stream, finally to contaminate the 
heaviest liquid overhead stream taken from the 
column. 

“Designers of pipe still equipment have surmised 
for a long time that such phenomena occurred in 
their distillation equipment, but apparently have not 
appreciated the serious magnitude of the contamina- 

















FIGURE 2 
Centrifix installed on a pipe still; 
liquid seal in foreground 











tion of viscous oil streams by residue. Some baffle 
arrangement has often been inserted for entrainment 
removal and the matter dismissed as solved. How- 
ever, baffles of proven efficiency in removing the en- 
trainment which would otherwise occur from plate 
to plate in a high-velocity fractionating column are 
quite inadequate for removal of the atomized drop- 
lets which are swept forward from the pipe-still out- 
let. It appears that it is impractical to remove this 
fog-like entrainment by any arrangement of solid 
surfaces in a stream of slowly moving vapors. 

“If the concept of baffles interposed in slowly 
moving streams of vapor is carried to its ultimate ex- 
pression and a layer of steel wool used, excellent en- 
trainment removal is obtained for short periods. But 
an operating temperature of 750°F., or above, cokes 
the liquid enmeshed in the filaments of the wool, en- 
tailing shut downs and renewals of the material. 

“After a series of efforts to obtain the benefits of 
thorough removal of entrainment without the dis- 
advantages just mentioned, a suitably modified Cen- 
trifix separator (Centrifix Corporation, Cleveland) 
was inserted in the vapor line of an atmospheric pipe 
still, just before the fractionating column. All of the 
pipe-still charge passes through the device, which 
separates liquid from vapor by centrifugal force gen- 
erated by high-speed vapors. This it accomplishes as 
cleanly as does a layer of steel wool. 

“In Figure 1 is a view looking vertically down into 
the Centrifix with the top head removed. There are 
no moving parts in the device. Rather, a rapid rota- 
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FIGURE 3 
Centrifix assembly 
in cross-section 
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FIGURE 4 
Viscosity-color relations of Hivis from 
Reagan and East Texas crudes 
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FIGURE 5 
Acid-treating curves for Reagan 
and East Texas Hivis 


tion is imparted to the vapor-liquid stream by a pair 
of fan-like, alloy-steel elements with stationary 
blades, the upper element of which appears in the 
figure. The photograph was taken after 1119 hours 
of continuous operation (646 hours at an average of 
746°F. and 473 hours at 800 to 805°F), and yet the 
only evidence that the device had been in crude-oil 
distillation service was an extremely thin film of 
fluffy carbon. 

“Figure 3 is a vertical section of the Centrifix. A 
is the tangential vapor inlet responsible for the first 
spinning motion imparted to the vapor. A major por- 
tion of the liquid is thus thrown to the sidewall and 
forced downward to the base of the device. The 
whirling vapor fogged with liquid droplets then 
passes downward through the stationary turbine 


plate, B, which restricts the motion of the vapors to- 


a small radius, thus increasing the rotational velocity 
of the mixture and decreasing the distance through 
which liquid particles must move to escape from the 
vapor stream. Liquid forced to cylindrical wall, C, 
by the rotation is further accelerated downward by 
the vapors and passes out of the moving vapor 
stream through the annular orifice, D. The final 
cleanup of fog is insured by turbine blade, FE, and 
annular orifice, F. 

“Vertical skirts, G and H, are sealed against vapor 
flow by partial submergence in liquid in the bottom 
of the cylinder, which in turn is held at compensat- 
ing levels by the liquid outlet seals, J, through which 
the unvaporized liquid passes to the base of the col- 
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umn. The completely de-entrained vapors pass down- 
ward through the vapor outlet, K, which is closely 
coupled to the column. 

“Differing levels of liquid are held in the annular 
space formed by skirts, G and H, a condition that re- 
flects the pressure differential from inlet to outlet of 
the device, which is of the order of 0.5-1 Ib. per sq in. 
This increase of back pressure on the still has no 
commercial significance in atmospheric distillation 
practice, The power cost of the device is, therefore, 
nil. The absence of any moving parts accounts for 
its low maintenance cost, the latter consisting only 
in the infrequent replacement of the turbine plates. 

“Savings brought about by the Centrifix are large 
on account of the decreased weight of acid required 
to finish the heaviest overhead lube oil, or ‘Hivis, 
together with the greater yield of oil obtainable by 
reason of the smaller amount of acid used. These 
economies result entirely from the complete removal 
of entrained residue, an improvement so striking that 
the stocks have a green bloom frequently mistaken 
on casual inspection for that of a finished oil. This 
applies to lube stocks from East Texas and other 
crudes which have notoriously dark color residues 
as well as to the lube stock from better type crudes, 
such as Ranger and Burbank. 

“By way of explaining the accomplishments of the 
Centrifix, a little history is desirable. Several years 
ago this company adopted color measuring equip- 
ment and a mode of expressing color values of oils 
characterized by direct proportionality between the 
readings and the actual color concentration. This 
analytical tool has since been developed and im- 
proved under the name of the Optical Density, or 
‘OD.’, color scale. The relation between the O.D. 
and N.P.A. scales is N.P.A. = 1.081 (O.D. color)°**. 
The important feature of this scale is that it provides 
a means of accurately designating the color of even 
the darkest oil stock, by a number which is propor- 
tional to its color content. For example, an oil of 5000 
O.D. color, when diluted with an equal volume of 
white oil, will show 2,500 O.D. color, just as a 10- 
color oil will show a 5-color resultant if similarly 
handled. 

“Shortly after the scale was established it was ap- 
plied to the study of distillates and residues from 
experimental vacuum and atmospheric-pressure pipe 
stills. The methods of operation on the two stills and 
columns were such that when Mid-Continent-type 
crudes or topped crudes were being distilled to an 
8 to 15 percent bottoms, the maximum temperature 
attained in the vacuum column was 30 to 50°F. lower 
than the 800°F. column-inlet temperature with the 
single-flash atmospheric-pressure equipment. The 
supposition that the temperature difference account- 
ed for the measurably darker O.D. colors of distillate 
usually obtained from the atmospheric-pressure unit, 
was appealing since it carried the weight of a con- 


Re finer & Natural Gasoline Manufacturer—V ol. 13, No. 2 





vent 


wer 
Hiv 
cruc 
sult: 
men 
tion 
Alt 
com 
men 
"7 
umn 
disti 
of 1 
mus 
catic 
of 1 
dyes 
subs 
Wh 
crud 
was 
vapc 
rate 
pipe 
four 
90 p 
the 
the 
in tk 
colu 
min 
“a 
it w 
laye 
poin 
least 
that 
was 


clud 
real 

plete 
diffi 
Savi 
unit. 





Vn- 
ly 


les 


en 


0 
of 
| 0- 
rly 


ip- 
ym 


an 


ventional explanation. But it was observed that the 
O.D. colors of the bottoms from the several crudes 
were themselves quite different and that the darkest 
Hivis side stream invariably was produced from 
crudes showing very high color bottoms. Such re- 
sults by themselves would hardly have excited com- 
ment had the special high-velocity design and opera- 


tion of the vacuum column not been under scrutiny. 


A linear velocity of 40 feet per second or higher was 
commonly being employed and some liquid entrain- 
ment was anticipated. 

“Hence, as evidence accumulated that both col- 
umns were producing an unnecessarily low quality 
distillate, it became evident that an accurate means 
of measuring very small amounts of entrainment 
must be developed to assist in the design and appli- 
cation of entrainment removal devices. Distillations 
of light hydrocarbon-oil solutions of a non-volatile 
dyestuff were then carried out so that velocities were 
substantially those used in commercial equipment. 
When the results were translated to fractionation of 
crude in the large atmospheric-pressure column, it 
was found that about 1 percent by weight of un- 
vaporized liquid would be entrained at a charging 
rate of from 250,000 to 300,000 gallons per day. The 
pipe still then in mind had two parallel passes of 
four-inch tubing and the crude was flashed to about 
90 percent vapor in the 10-foot diameter column. For 
the most part, this amount of entrainment reflects 
the fog-like condition built up by the high velocity 
in the pipe-still tubes, since the vapor velocity in the 
column influences the entrainment to a relatively 
minor degree. 

“In the experiments with the dyestuff solutions 
it was further found by colorimetry that a nine-inch 
layer of steel wool packed horizontally above the 
point of flash would reduce the entrainment to at 
least 1/20 of its original value. Calculations showed 
that further improvement in entrainment reduction 
was commercially unimportant. 

“A period of experimentation with steel wool, in- 
cluding operation on large stills, showed the very 
real advantages which accrue to substantially com- 
plete removal of entrainment. However, the coking 
difficulties which had been anticipated reduced the 
savings greatly because of the “down time” on the 
unit. 

Typical Color Values, Residues and Hivis 














Residue or Bottoms -——- Hivis — 
Per O.D. Per O.D. 
Cent Color, Cent Color, Viscosity 
O.D. on Centrifix on Centrifix at 
Crude Color Crude Operating Crude Bypassed* 210°F. 
Reagan . ...... 33,000 6 1,550 6 5,800 140 
East Texas .... 81,500 10 1,650 6 11,900 140 
Lt. Panhandle.. 66,400 12 4,000 5 13,400 125 
1,500 8 3,600 145 


Barbers Hill... 29,000 17 


:Arproximately 1 per cent entrainment on basis of total vapor (cal- 
culated). 

“This fact, together with the background of ex- 
perience with all types of usual baffle equipment, 


convinced us that it was necessary to employ an en- 
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tirely new principle if success were to* be attained. 
It was at this point that the efforts of the manufac- 
turer were concentrated on a modification of the 
Centrifix, which ultimately met all our demands of 
efficiency and simplicity. 

“With this digression we pass to some typical re- 
sults attained with the aid of the device. Figure 4 
compares the O.D. colors of the Hivis, or high vis- 
cosity distillates, with and without the use of the 
Centrifix device, in the distillation of Reagan and 
East Texas crudes. Distillate color in all cases is a 
function of the composition for a given viscosity so 
that for comparable results, such as are shown, the 
quality of the lighter viscosity oil which vaporizes 
from the Hivis section of the column must be held 
constant. Certain facts inherent in the curves merit 
attention. First, a comparison of the points marked 
by crosses, indicating points obtained with the Cen- 
trifix on Reagan crude, shows that the Centrifix re- 
moves entrainment as well as the layer of steel wool, 
the curve for which is the dashed line at the extreme 
left. Second, comparison of the curves for the two 
crudes apparently warrants the conclusion that the 
Centrifix is relatively more effective on East Texas 
crude than it is on Reagan crude. As a matter of 
fact, the device removes substantially the same per- 
centage entrainment in both cases. The difference 
in apparent color improvement is due to the higher 
color differential between residue and Hivis in the 
case of East Texas than is the case with Reagan 
crude. 

“Acid finishing requirements of both Centrifix dis- 
tillates and ordinary distillates containing entrained 
bottoms are shown in Figure 5. For example, the 
Centrifix Reagan Hivis required 38 pounds of 66° 
Be. acid per 50-gallon barrel to produce a 150 O.D. 
color product, whereas the ordinary distillate re- 
quired 85 pounds of acid, to obtain this same result. 
Savings for the Centrifix product, with $10 acid, 
amounted to $0.24 per barrel. This example is by no 
means the most striking that could be selected. Much 
larger acid savings are possible when treating dis- 
tillate from East Texas crude. 

“Decreased acid consumption must always be ac- 
companied by increased yields. Although the extent 
of the increase will vary according to stock and treat- 
ing procedure, it is apparent that the total economy 
will be appreciably greater than the value of the acid 
saved. In some cases the indications are that acid 
treatment may be entirely eliminated and the stock 
finished by clay treatment alone. It is true that over- 
all enonomies to be made by the use of the Centrifix 
will depend upon the circumstances of each applica- 
tion. But, in the main, it evidently represents an 
auxiliary to distillation apparatus valuable out of 
proportion to its cost, and one which may find useful 
applications in distillation operations other than the 
case here discussed.” 
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Simplicity of Design Featured in 


Grege- Tex Gasoline Plant 


HE new combination type natural gasoline plant 

of the Gregg Tex Gasoline Corporation, Lathrop 
area, in the northern section of the East Texas field, 
began operations early in November, 1933. The plant 
was the first to be erected in this field during 1933, 
and was designed to handle 8,000,000 cubic feet of 
gas daily, securing the yield indicated by analysis of 
the gas in this area of slightly better than two gal- 
lons per thousand cubic feet. 

It is expected that as the field grows older and 
operating conditions in the production of oil changes, 
the gas will become richer so the distillation section 
of the plant was designed to handle as high as 40,000 
gallons daily. The plant employs the “hot column” 
type of operation in conjunction with the compres- 
sion system, and is typical of the modern “combina- 
tion” type of gasoline plant which has come in vogue 
in various oil and gas producing areas during the 
past few years. 


Gas is brought into the plant from two directions 
through an 18-inch line. At each side of the com- 
pression plant there is one Foxboro master meter, 
and after metering the gas enters a large cylindrical 
vessel, or scrubber, entering at the bottom, and pass- 
ing out at the top. Pressure on the gathering system 
may vary from a slight vacuum to nine or 10 pounds. 
Leaving the scrubber the gas passes through an 18- 
inch line extending across the engine room, overhead, 
to a header of the same diameter, which extends 
overhead, the length of the building. The four Clark 
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Brothers 400 horsepower machines take this low 
pressure gas into the low cylinders, boost it to 45 
pounds pressure and discharge through 10-inch lines 
to the Griscom-Russell intercoolers. The low side of 
the compressors are 16 by 20 inches, while the high 
pressure side of each machine is 12 by 20 inches. The 
machines operate at 185 rpm. After cooling the gas 
passes back to the high stage through eight-inch 
intake for compression to 250 pounds. It is dis- 
charged to pass through a second assembly of the 
Griscom-Russell gas coolers. From these it is con- 
ducted through a small scrubber for the removal of 
any lubricating oil present, and into the side of the 
“hot column” at a point about midway of its height. 

As the gas passes upward through the column it 
is met with a stream of reflux pumped over the col- 
umn from the gasoline receiving tank by a Worth- 
ington Hy-Vol pump. The column operates at 250 
pounds pressure. The reboiler at the base of the 
column is held at 125°F. by means of steam. The 
vapors derived from the reboiling operation are di- 
verted back into the column and pass upward with 
the incoming gas. The heavier gasoline dropping 
down the column accumulates in the bottom of the 
column, passes through the reboiler for removal of 
light ends, and is piped to one of two large receiving 
tanks and stored for stabilization. 


The natural gas leaving the top of the “hot” col- 
umn is conducted through a series of two Griscom- 
Russell exchangers, where it is cooled with water, 
which brings about the con- 
densation of additional gaso- 


= ' line. The liquid accumulates 
b unl in a small tank mounted 
pipes i near the exchangers and acts 


aT. Die 


as the source of supply of 
reflux material pumped back 
over the column. The resi- 


operating the 

double column system. Note 

the use of overhead piping 
in this design. 


Pumps _ for 
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“Hot” Column to the left, 
stabilizer to the right. Re- 
flux tanks and 
system located between the 


exchanger 


two columns. 


due gas is taken from the 
top of the small accumulator 
vessel, and returned to the 
field. 

In control regulation of 
this phase of the plant oper- 
ation and in the stabilization 
system, Hanlon-Waters, Inc. 
regulating equipment is used. 
Tagliabue flow meters and 
recording temperature con- 
trollers are used in control 
work. The plant was de- 
signed by Petroleum Engi- 
neering, Inc., affiliated with 
Arthur G. McKee & Com- 
pany. Well water is circu- 
lated through the cooling 
equipment by means of De 
Laval Steam turbines driv- 
ing centrifugal pumps of the 
same make, designed to op- 
erate at 3500 rpm, circulat- 
ing 900 gallons per minute 
head of 125 
There are two of 


against a 


pounds. 





these units circulating water 
through the coolers, etc., and 
back to the Pritchard cool- 
ing tower. Steam used in the 
reboilers and pumps is exhausted back to a condens- 
ing hot tank located near the boilers and re-used 
along with the necessary make-up water. 

Gasoline accumulated in the two vessels which re- 
ceive it from the “hot” column is pumped by means 
of a second Worthington Hy-Vol pump, entering the 
column at a point about midway its height. Connec- 
tions are provided at four points, any one of which 
may be used as a place of entry for the incoming 
charge. A third Hy-Vol pump handles the reflux 
from the small receiving vessel. Gases leaving the 
top of the column pass through a Griscom-Russell 
exchanger, where the reflux material is condensed. 
Leaving the exchanger-condenser, fixed gases and 
liquid pass into the receiving vessel, from which the 
fixe gases pass from the top, and reflux is pumped 
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from the bottom. The reboiler is held at about 250° 
F. by means of steam. The stabilizer is operated at 
175 pounds pressure. Finished gasoline from the re- 
boiler is cooled by passing through G-R cooling sec- 
tions and passes to storage. 

The design of this plant permits sufficient flexi- 
bility of operation that varying quantities of gas may 
be successfully handled, and this variation in load 
has no effect upon the specifications of the finished 
product. Further it is possible to produce naturals 
having a wide variety of specifications to fit the needs 
of changing markets. Analysis of the residue gasses 
and fixed gases leaving the plant point to the desired 
efficiency of extraction specified by the owners. It 
is also typical of the modern trend toward greater 
simplicity in gasoline plant design. 


75 





Traces of Hydrogen Sulphide in 


Natural Gas Cause Steel Corrosion 


NEWLY recognized type of corrosion in nat- 

ural gas transmission lines where only traces 
of hydrogen sulphide are present (12 grains or less 
per hundred cubic feet) has been studied and report- 
ed upon by the United States Bureau of Mines. 

As a part of this work, Bureau engineers have had 
under observation a transmission line operating at an 
average pressure of 300 pounds per square inch, trans- 
porting gas that contained 2 grains or less of hydrogen 
sulphide per 100 cubic feet. Within the last few years 
several failures have occurred in this line; brought 
about by the gradual thinning of the walls of the pipe 
to the point of failure. Reductions of wall thickness, 
if permitted to continue unobserved with no corrective 
measures taken before the strength of the metal is 
reduced below the point of rupture, are likely to be 
both costly and hazardous, as failure may occur with- 
out warning and with explosive violence. 

The corrosive effect of hydrogen sulphide on steel 
and other materials used in the manufacture of oil in- 
dustry equipment is evident from the annual replace- 
ment costs caused by this gas and a great deal of study 
has been given this problem by many agencies. Here- 
tofore, corrosion by gases containing traces of hydrogen 
sulphide has been regarded as a particular type of 
ordinary gaseous corrosion where the subject metal is 
in an essentially dry condition and the three important 
factors considered were percent of hydrogen sulphide 
in the gas; percent of oxygen in the gas, and percent 
of water vapor in the gas. 

After a number of practical field inspections were 
made by Bureau of Mines engineers, where internal 
corrosion of transmission lines carrying gases contain- 
ing only traces of hydrogen sulphide was evident, the 
data indicated that no serious corrosion could be at- 
tributed to the ordinary type of gaseous corrosion. In- 
stead, at seriously corroded areas a perceptible and even 
considerable quantity of water existed upon the metallic 
surface during corrosion. The Bureau ‘has designated 
corrosion in which the subject surface is covered with 
a sensible film of water, by the term, “modified gaseous 
corrosion.” 

- The work of the Bureau of Mines on modified gase- 
ous corrosion has been reported in Technical Paper 560, 
entitled “Corrosion of Steel by Gases Containing Traces 
of Hydrogen Sulphide; Effect of Pressure and Mois- 
ture Conditions.” The authors are John M. Devine, 
C. J. Wilhelm and Ludwig Schmidt. 

The test apparatus used by the Bureau engineers is 
quite simple. The specimens are arranged so that a 
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different gas pressure exists for each specimen. In 
order to obtain the conditions necessary for modified 
gaseous corrosion, each specimen is inclosed in a small 
tight-fitting muslin sack and thoroughly wetted. This 
provides the necessary film of moisture on the subject 
surface. 

The report also describes a tentative method for the 
analytical determination of small quantities of hydrogen 
sulphide in gas, the silver sulphate absorption method, 
based upon the work of Borgstrom and Reid on mer- 
captans. 

Data were obtained on the effect on the corrosion 
reaction of (1) pressure, (2) humidity conditions, and 
(3) hydrogen sulphide content of the gas. In studying 
the humidity relations it was found that in some of the 
tests the specimens were dry at the end of a test. This 
condition has been referred to as “variant humidity 
conditions.” 

The general results of the study of modified gaseous 
corrosion as made by the Bureau of Mines are sum- 
marized as follows: 

Traces of hydrogen sulphide in a gas may cause 
severe corrosion if oxygen and water are present. Modi- 
fied gaseous corrosion in which precipitated water 1s 
present on the surface of the metal is much more severe 
than ordinary gaseous corrosion in which no precipi 
tated water is present on the surface of the metal al- 
though the gas may be saturated with water vapor. 
Pressure accelerates the action in both forms of corro- 
sion, but this effect is particularly noticeable in modi- 
fied gaseous corrosion. 

The application of pressure to a gas also may increase 
the corrosion rate by causing precipitation of moisture 
on the surface of the metal, thus transforming ordinary 
gaseous corrosion to modified gaseous corrosion. The 
corrosion-threshold concentration of hydrogen sulphide, 
or the amount necessary for producing severe corrosion, 
is lower for modified gaseous corrosion than for ordi- 
nary gaseous corrosion. Modified gaseous corrosion 
appears to be the result of an electrochemical reaction, 
while ordinary gaseous corrosion has the characteristics 
of a chemical attack. The corrosion rate with modified 
gaseous corrosion increases with a decrease in the thick- 
ness of the moisture film on the surface of the metal, 
but with continued reduction the reaction finally loses 
its electrochemical character and becomes ordinary gase- 
ous corrosion. Modified gaseous corrosion can occut 
in the absence of hydrogen sulphide if oxygen is pres 
ent; such corrosion, also, is accelerated by pressure. 
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Gasoline Production in Texas 


Panhandle 


ITH only one plant built to process gas in the 

Texas Panhandle in 1925, this phase of the oil 
business has grown during the past nine years, until 
there are 56 plants operating and others contem- 
plated. In 1928, Hutchinson County led the district 
with 20 plants, producing a daily average of 272,231 
gallons; the 16 remaining plants located in other 
parts of the district. Since that time, production of 
oil and gas has spread over a large area and Gray 
County leads with 19 plants. The largest produc- 
tion still remains in Hutchinson County, with an 
average monthly gallonage of 8,755,900 coming from 
16 plants. Gray County produced during October, 
1933 a total of 5,983,824 gallons. The total for the 
district during that month was 20,070,666 gallons 
with 5,330,942 coming from Carson, Moore, Potter 
and Wheeler Counties. 


The district average in gasoline content runs 
around 0.564 gallons per thousand. Some of the gas 
has a content below 0.25, while other localities in 
Gray County produces a gas having a content as 
high as 1.954. Total gas processed for gasoline ex- 
traction ran close to 35,000,000,000 cubic feet during 
the month. Computing on that basis, the past five 
years shows that there should have been 1,800,000,- 
000,000 cubic feet processed, producing an estimated 
galionage of 1,015,200,000. On a basis of $0.04 per 
gallon, that total would have brought $40,608,000 
and the gas if sold at five cents per thousand cubic 


feet would have brought to the producers $90,000,- 
000. 


The greater portion of the gas produced by the 
individual field processing plants is sour and con- 
tains varying amounts of hydrogen sulfide ; the major 


February, 1934—A Gulf Publishing Company Publication 


part of the sour gas being produced in Hutchinson 
County. Gray and eastern Carson County produc- 
tion is relatively sweet as well as that coming from 
wells in Wheeler. Gas processed for pipe line con- 
ditioning by the five pipe line plants is sweet, the 
gas being produced from the large reserves of sul- 
fur free gas. 

All of the gasoline production is treated to remove 
sulfur compounds, some of which is contacted by 
sodium plumbite and others using hypochlorite solu- 
tions. A greater portion of the natural gasoline is 
fractionated to butane free product, with the lighter 
fractions being used to some extent as bottled gas, 
while other portions of the butane are transported 
by pipe line for pipe line station fuel. 

Shipments from the district during October were 
to the extent of 19,671,120 gallons. Four-hundred six 
carloads were moved by train and the remainder 
by pipe line. Only one plant does not have either 
pipe line or loading rack outlet; Cannon Gasoline 
Company, north of Amarillo moves all of its produc- 
tion by tankwagon for motor fuel and blending pur- 
poses locally. Phillips Petroleum Company moves 
all of its production either by pipe line or blends in 
the Alamo refinery, and absorbs altogether about 82 
percent of the total production manufactured in the 
Panhandle District. 

From the accompanying summary, it may be 
found that Phillips Petroleum Company produced 
and handled through its pipe line system 369,098 
barrels of natural gasoline. This leaves 103,775 bar- 
rels for tank car shipment and consumption by the 
other refineries located in the Panhandle district. Of 
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this production, Phillips Petroleum Company with 
15 plants and an average individual plant produc- 
tion of 15,740 barrels for the month. Col-Texo Gas- 
oline Company is second in production with three 
plants having an individual average of 13,475 bar- 
rels. Skelly Oil Company having nine plants pro- 
duces third, with each plant averaging 3978 barrels 
daily. The balance of the production in the district 
is divided between 28 other plants owned by 19 
companies. 

Of the total number of plants being operated, nine 
are well pressure units working from 25 pounds on 
the absorbers to as much as 250 pounds. All of the 
others are conventional absorption 
units, having compressors installed to handle the gas 
from the casing heads and traps. 

Of this total, five plants are gas conditioning units, 
situated within the district. Others processing pipe 


more or less 











line gas are situated in different localities. Texoma 
Natural Gas Company with a plant at Fritch, near 
Sanford in Hutchinson County, conditions sweet gas 
for pipe line distribution. Cannon Gasoline Com- 
pany, near Amarillo produces the least amount of 
gasoline and is the oldest pipe line conditioning plant 
in the area. 

Two new plants have been built in the district 
during 1933, both of which are well pressure plants, 
designed to process gas at relatively high pressure. 
The equipment is Tulsa type, but the absorbers are 
welded and fabricated to operate at 250 pounds 
working pressure. Both plants can handle 100,000, 
000 cubic feet of gas at an operating pressure of 250 
pounds absorber intake. Other plants are contem- 
plated; Lone Star Gas Company reported as plan- 
ning the installation of three to six plants during 
the next few months. 























































































































GASOLINE PLANTS IN THE TEXAS PANHANDLE Potter County 
Carson County 
= cosspany Fe. of Bone eg ng Shipments 
\ rreis . iv. 
No. of Prod. Stocks Stocks | Ship ts _— = =s ms want 
COMPANY Plants Barrels Oct. 1 Nov. 1 Barrels 7Cannon Gasoline Company..... 1 Me 8 cictin © ebnees 160 
ee To ae ereare ee eo - South Plains Pipe Line Company 1 2,295 180 225 2,250 
16Cargray Gasoline Company... 1 7,984 850 7,134 a - 3 a aeagee a 
Magnolia Petroleum Company 1 2,535 573 325 2,783 eee | 9 2,455 180 225 2,410 
1Miller Gasoline Company 1 : nets jas Sod | 
5Phillips Pet. Company.... 2 19,438 776 816 19,398 
1Ranne and Sargent... 1 ear sae ewe eae porns 
oor ene Corporation.. 2 9,510 Loe Ry oi 
§ Oil Company.......... 2 MN, 148 15,86 6,631 6,37 . 
_ — i Rela ih einer anche Wheeler County 
ids baie iwes nates ; 10 56, 615 18,555 a, 307 | 53,863 
| 
—————E———————————————————————— ESE SSS No. of | Prod. Stocks Stocks | Shipments 
COMPANY Plants | Barrels | Oct.1°| Nov. 1 | Barrels 
Gow 14Airolene Gasoline Compaay.. 1 | 1,770 470 520 1,720 
ray County Columbian Gasoline Company.. 1 2,400 560 445 2,515 
= ————————— Magnolia Petroleum Company... a 1 | 1,160 340 526 974 
| , National Supply Company....... 1 | 6,305 160 455 6,010 
| No. of Prod. Stocks Stocks Shipments s | = 
COMPANY | Plants Barrels Oct. 1 Nov. 1 Barrels IB a iicacrgecstncarsaesians 4 | 11,635 1,530 | 1,946 11,219 
12Co"texn Gesdine Comyany.... 3 40, 495 13,155 12,265 41,385 = == 
10Empire Gas & Fuel Company. . 1 5,930 1,080 1,455 4,655 
57 ma Goosine Meow, = - 1 = , a : = Boos 
agnolia Petroleum Company . 3 3,9 66) . \ 
4Paramount Natural Gasoline SUMMARY 
rer 1 5,800 1,225 745 6,280 
5Phillips Petroleum Company... . 6 76,338 3,216 3,536 76,018 
®Shamrock Oil & Gas Company. . 1 2,221 475 623 2,073 Barrels 
Shell Petroleum Corporation. ... . 1 5,250 680 | 855 5,075 
2Skelly Oil Company............ 1 rt eee . Saenee 10,250 Total Production for October, 1933............0..cceececcceccecceccecsece 472,873 
3Wilcox Oil & Gas Company..... 1 3,925 710 | 958 3,675 Phillips Petroleum Company, eo IIR iris inscs cswanvesersanves 236,112 
-——— -| —_—— ——-| —__—_|-— — Total Gasoline Stocks, October 1, 1983.................0ccececceceececeues 65,196 
Ra oe 19 | 172,424 | 23, 766 22.202 | 173.988 Total Gasoline Stocks, November i Sr nee mre eee 69,709 
| Total Shipments, October 1933.............s0+000.cecssecceereeceereseee. 468,360 











Hutchinson County 



































| No. of | Prod. Stocks | Stocks Shipments 
COMPANY | Plants | Barrels Oct. 1 Nov. 1 Barrels 
® Henderson Gasoline Company. : 4 26,629 | 700 | 700 26,629 
1Natural Gasoline Company | 1 as zz me 
15Pacific-American Company. 1 13,712 | 1,500 | 1,500 13,712 
5Phillips Petroleum Company 7 140,336 | 5,908 | 7,887 138,357 
14Skelly Oil Company...........| 5 6,857 3,700 | 6,105 18,528 

Texoma Natural Gas 
Company............ ‘ } 1 20,940 3,700 | 6,105 18,535 
SS ee | 16 | 208,474 | 13,232 16,534 205,172 
Moore c ounty 

= a — = _— : : en 

| No. of Prod. Stocks | Stocks | Shipments 
COMPANY Plants Barrels Oct. 1 | Nov. eB Barrels 
Canadian Rive er r Gas ‘Company... | 1 8,455 | 2,260 2 370 5 8, 345 
2Skelly Oil Company............ | 1 | 1,550 3.793 | 3,500 1,843 
Sunray Oil Company 1 | 2,610 | 1,210 1,190 | 2,630 
*Shamrock Oil & Gas Company , 8, 655 | 670 | 435 | 8,890 
See 4 2 270 | 7,933 7,495 | 21,708 
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1Plants shut down. 

*Skelly Oil Company Gray County production delivered to Carson 
County plant by pipe line. Skelly Oil Company delivered 28,172 
barrels to Phillips Petroleum Company by pipe line. 

8Wilcox Oil & Gas Company delivered 3743 barrels to Phillips Pe- 
troleum Company by pipe line. 

*Paramount Natural Gasoline Company delivered 6280 barrels to 
Refinery by’ pipe line. 

5Phillips Petroleum Company delivered 11,138 barrels to its Alamo 
Refinery by pipe line. 

‘Shamrock Oil & Gas Company delivered 8890 barrels to Shamrock 
Petroleum Refractionating Corporation by pipe line. 

7Cannon Gasoline Company sells ali their product to tank wagons. 
8Henderson Gasoline Company delivered 26,629 barrels to Phillips 
Petroleum Company. 

*Shamrock Oil & Gas Company delivered 772 barrels to Phillips Pe 
troleum Company, and 1301 barrels to Shamrock Oil & Gas Com- 
pany Refinery by pipe line. 

Empire Oil & Gas Company delivered 4909 barrels to Phillips Pe 
troleum Company by pipe line. al 
UMagnolia Petroleum Company delivered 18,012 barrels to Phillips 
Petroleum Company by pipe line. 

12Coltexo Gasoline Company delivered 29,903 barrels to Phillips Pe- 
troleum Company by pipe line. 

Skelly Oil Company has two Hutchinson County plants shut dowt 
temporarily. 

“Airolene Gasoline Company delivered 520 barrels to Airolene Refin- 
ing Company. 

1sPacific-American Company delivered 13,712 barrels to Phillips Pe 
troleum Company by pipe. line. 

%Cargray Gasoline Company delivered 7134 barrels to Phillips Pe- 
troleum Company by pipe line. 
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Acetylene to 





Catalytic Hydrogenation of 


Gasoline 


A. D. PETROV and L. I. ANTZUS 


High Pressure Laboratory of the Petrograd 
Academy of Science 


Translated by A. A. BOEHTLINGK 


HE first experiments on hydrogenating acety- 
lene under pressure in the presence of nickel 


were carried out by Sabatier and Senderens under 
atmospheric pressure’. They showed the possibility 
of effecting an incomplete hydrogenation of the ace- 
tylene down to ethylene and in higher hydrocarbons 
of a gasoline type. By changing the ratios of acety- 
lene and hydrogen they arrived at the conclusion, 
mainly as a result of their gas analysis, that aro- 
matic, as well as naphthene or paraffin hydrocarbons 
could be obtained by this method. 

This lead them to the hypothesis on the forma- 
tion of natural naphthenic and paraffinic crude by 
the above method (referring to the Baku and the 
Pennsylvania crudes). 

However, these experiments were carried out on 
a small laboratory scale and the gasolines obtained 
under varying conditions were neither separated nor 
investigated. 


The incomplete hydrogenation of acetylene down 
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to ethylene over reduced nickel was investigated 
considerably later, i. e., in 1921 by W. Ross, J. Cul- 
bertson and J. Parsons’. These authors showed the 
possibility of hydrogenating acetylene to ethylene 
with a yield of 80 percent, but the possibility of 
plymerization accompanying the hydrogenation of 
acetylene and ethylene was disregarded. 

A number of investigations on catalytic hydrogen- 
ation and polymerization of acetylene were recently 
also undertaken by the Kohlenforschungsinstitut in 
Muhlheim (Rhine)*. Here, also, the hydrogenation 
was invariably carried out only under atmospheric 
pressure, though on a considerably larger scale and 
under varying conditions (among them also in the 
liquid phase). 

These investigators found the conditions for at- 
taining the highest yields of liquid polymerization 
products, but the characteristics of the obtained 
Finally, 


worked with nitrogen diluted mixtures of acetylene 


gasolines ,were not given. Binnie*, who 
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and hydrogen showed the possibility of their con- 
version to 50-60 percent into gasoline hydrocarbons. 
Binnie obtained over a nickel-iron catalyst a gaso- 
line with a final boiling point of 85°C. while a con- 
densate with a final boiling point of 200°C. was pre- 
pared by the above author on adding traces of sulfur 
to the catalyst. Referring to the liquid hydrocarbons 
present in the condensate Binnie emphasizes that 
they were mainly of an olefinic character. 

As is known’, in the catalytic polymerization of 
unsaturates to naphthenes, pressure plays a promi- 
nent role and the above observations of Binnie in- 
duced us to question the assumptions of Sabatier 
and Senderens about the formation of naphthene 
hydrocarbons under atmospheric pressure and at 
least to consider it as very interesting and desirable 
to investigate simultaneously the conditions of hydro- 
genation under atmospheric as well as at elevated 
pressure under conditions prevailing and the char- 
acter of the gasolines produced under these two con- 
ditions. In our attempt to effect hydrogenation of 
acetylene under atmospheric pressure and under 
Binnie’s experimental conditions as well as under 
those in the investigations of other authors we en- 
countered considerable difficulties, evidently because 
of the presence in the air of some catalytic sub- 
stances or through impurities present in the original 
gases because of insufficient treatment. Experiments 
in this direction and the accumulation of the re- 
quired amount of gasoline for an investigation are 
being continued. However, hydrogenation carried out 
under a pressure of the magnitude of 20-25 atmos- 
pheres, which, as far as we know was first attempted 
by the authors, proceded immediately and with 
great ease. Because of the fact that the pressure is a 
factor which does away with the action of weak 
catalytic poisons, it becomes obvious, that in addition 
to savings effected in weight of the apparatus, the 
pressure hydrogenation of acetylene has great ad- 
vantages which will lead to a rapid realization of 
this reaction on a commercial scale. 


EXPERIMENTAL PLANT 

In our experiments on hydrogenating acetylene we 
used a three liter autoclave A (see drawing) which 
was heated by the electric heater B. The autoclave 
was charged with a catalyst (reduced nickel pre- 
cipitated on pumice stone) taking up about one third 
of its capacity. The autoclave was then filled 
with three atmospheres of acetylene and 15 atmos- 
pheres of hydrogen and heated to 170°C. The pres- 
sure which increased to 25 atmospheres began to 
drop rapidly. The current was turned off after 30 
minutes and the pressure dropped to 10 atmospheres 
after cooling. 

The gas analysis showed that the acetylene was 


(acetylene and 


completely converted to ethane 
ethylene were absent). 

Another experiment was then carried out as fol- 
lows: Three atmospheres pressure of acetylene, 
three atmospheres pressure of hydrogen and 12 at- 
mospheres pressure of nitrogen. The temperature 
and the duration were the same. The pressure de- 
creased to 12 atmosphere after cooling. 

This experiment was repeated three times without 
opening the autoclave, the gas being passed each 
time through a silica gel absorber D to absorb the 
gasoline vapors. The gas was then analyzed. 

The gas analysis showed the absence of acetylene, 
and the presence of 5 percent ethylene, 7 percent 
ethane and 6 percent hydrogen. 

The liquid products were distilled off from the 
absorber with superheated steam. They had a boil- 
ing range of 60 to 160°C. and the following con- 
stants: 

Specific gravity d,?° = 0.7041 

Aniline point before H,SO, treatment—18°C. 
Ditto after treatment—60.5°C. 

H,SO, removed gasoline—10 percent 

Hence the conclusion, according to the data in 
“Chemistry and Technology of Cracking’’® it is cal- 
culated that the amount of naphthene hydrocarbons 
present in this gasoline is not less than 40 percent. 


There were no high boiling polymerization prod- 
ucts found in the autoclave and carbon was not pre- 
cipitated on the catalyst. The catalyst was again 
charged in the autoclave and retained its activity dur- 
ing repeated experiments. The investigation is being 
continued. 


SUMMARY 


(1) It was established that gasoline is easily 
hydrogenated and polymerized in the autoclave and 
under pressure in the presence of a reduced nickel 
catalyst. 

(2) The liquid polymerizate is a gasoline with an 
end point of 160°C. which contains about 40 percent 
of naphthene hydrocarbons. 
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As a buyer or user of pipe, make a list 
of the desirable features that you think 
would make up the ideal pipe—and you 
will find them all in Republic Electric 
Weld Casing, Tubing and Line Pipe. 
This pipe stands alone. It is made 
possible by Republic’s patented process of welding 
by electrical resistance. Clean strip steel of the re- 
quired ductility and tensile strength is formed to a 
perfect round, then welded without the addition of 
foreign metal and without heating except at and 
adjacent to the weld. The resulting pipe is free from 











dirt, scale and surface defects, round, 
uniform in wall thickness and diameter, 
and perfectly straight. It can be made 
in lengths up to fifty feet and of steel to 
meet any required strength or ductility. 

So the answer is plain—nowhere else 
will your pipe dollar buy more than it will when you 
specify Republic Electric Weld Pipe. We shall be 
glad to send you an interesting book explaining in 
full the manufacturing process and making clear 
how all the features of this remarkable pipe are 
made possible by this process. 


REPUBLIC ELECTRIC WELD LINE PIPE ¢ CASING ¢ TUBING 
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Fundamental Physical Data 


Vapor Pressure and Vaporization of 
Petroleum Fractions. D. L. Karz and G. 
G. Brown. Ind. Eng. Chem. 55 (1933) 
pp. 1373-84. 

Methods for computing vapor pressure and 
the vaporization characteristics of petroleum 
fractions have been critically reviewed, com- 
bined and extended in order to present a more 
useful compilation of data and methods than 
those now available to the engineers. The use 
of modern developments in thermodynamics, in- 
cluding the application of fugacities is explained 
by example and checked with experimental re- 
sults. Short cut empirical methods are also ex- 
plained and compared with experimental data. 
Paper is too detailed to be briefly reviewed, but 
presents a great deal of valuable information. 

A New Relation Between Viscosity, 
Vapor Pressure, and Density. F. 
Hovorka. Jour. Am. Chem. Soc. 55 
(1933) pp. 4899-4900. 

An empirical relation between viscosity, vapor 
pressure and density was found. This is 

S = nP 1d? 
in which n is the viscosity, P the vapor pres- 
sure, and d the density. S is a constant char- 
acteristic of the subject under consideration. A 
table giving values of the constant S for a 
number of typical organic liquids and at differ- 
ent vapor pressures is given. 


Chemical Composition and 
Reactions 


The Octanes. F. C. WuitMore and K. 
C. LaucHLin. Jour. Am. Chem. Soc. 55 
(1933) p. 5056. 


All of the 18 structurally isomeric octanes 
have now been synthesized. This was accom- 
plished when the three remaining tri-methyl- 
pentanes were prepared by the authors. Ref- 
erences are given to the preparation of the 
other isomers. 

Syntheses in the Olefin Series. V. 
Completing the Survey of the Hexenes 
and Including Certain Heptenes and 
Octenes. I. ScHURMAN and C. E. Boorp. 
Jour. Am. Chem. Soc. 55 (1933) pp. 
4930-35. 


The physical constants of tetra-methyl-ethyl- 
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The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 


Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 











ene have beén re-measured and those of tertiary 
butylethylene; confirmed, thus completing the 
survey of the hexenes. The methyl-xanthate 
synthesis has been extended to the preparation 
of several new heptenes, the physical constants 
of which are given. 


The Pyrolysis of Hydrocarbons. Fur- 
ther Studies on the Butanes. C. D. 
Hurp and F. D. Pirrcrtm. Jour. Am. 
Chem. Soc. 55 (1933) pp. 4902-7. 

The authors have studied the reaction prod- 
ucts of incipient decomposition, the importance 
of contact time, the relationship of temperature 
and contact time, and the influence of metal 
reaction tubes. It was found that as a primary 
effect more propylene than ethylene was formed 
in the range 0 to 30% decomposition, and that 
dehydrogenation was considerably less than the 
ethylene reaction. Similar results were found 
in tubes of widely varying sizes if constant con- 
tact time was maintained in the various tubes. 
The decomposition of normal or iso-butane in 
iron or nickel tubes at 600°C. followed the same 
course as observed in quartz tubes. Monel 
metal tubes, however, exerted a vigorous cata- 
lytic action. In decomposing normal butane 
no iso-butylene was formed. This is evidence 
that the carbon chain does not undergo re-ar- 
rangement in this process. 


The Pyrolysis of N-Butane at Low 
Decomposition Temperatures. C. D. 
Hurp, C. I. ParrisH and F. D. Pircrim. 
Jour. Am. Chem. Soc. 55 (1933) pp. 
5016-19. 

The decomposition of n-butane at low decom- 
position temperatures was studied. It was dem- 
onstrated that the products of decomposition at 
incipient decomposition temperatures include 
ethane, ethylene and traces of hydrogen as well 
as methane and propylene. No evidence was 
found to support the contention that there is a 
scission of the molecule at a carbon bond in the 
molecule if temperatures nearer the initial de- 
composition temperature are used. 

Pyrolysis of the Lower Paraffins. II. 
Production of Olefines in Baffled 
Quartz Tubes. A. Camsron and C. H. 
BayLey. Canad. J. Res. 9 (1933) 175- 
196; cf. B. (1933) 338. 


The author states that under the usual condi- 
tions of pyrolysis the flow of the gas is stream- 
line, whereas turbulent flow is produced by baf- 
fles, and the effect of the number and diameter 
of the baffles on turbulence is discussed. Ex- 


periments with paraffins from ethane to hexane 
show that the use of baffled tubes resulted in a 
higher yield of the olefine, greater freedom 
from side reactions, and higher thermal effi- 
ciency than in unbaffled tubes under the same 
conditions. 


Manufacture: 


Processes and Plant 


Flow of Fluids in Conduits. L. D. 
WituraMs. Ind. Eng. Chem. 25 (1933) 
pp. 1316-19. 


Standard methods for calculating pressure 
drops in various types of conduits are assem- 
bled, simplified, and explained so that problems 
can be sclved more rapidly and with less chance 
of error than has been possible hitherto. These 
results are accomplished by the use of common 
units throughout, reviewing the significance and 
limitation of each factor, adopting a little 
known procedure for gases with large pressure 
drop and simplifying the treatment of non-cir- 
cular conduits. The article is a valuable, prac- 
tical contribution to the literature of this sub- 
ject. 


Heat Transfer Design Data and 
Alignment Charts. T. H. Curton, A. P. 
CoLtpurN, R. P. GeENEREAUx and H. C. 
VERNON. Trans. A.S.M.E. Petr. Mech. 
Eng. 55 (6), (1933) pp. 7-14. 

A study was made of the best method for 
the prediction of heat transfer coefficients and 
of means for simplifying design calculations. 
The equation selected or developed for the cal- 
culation of film coefficients is given for gases 
flowing in turbulent motion inside tubes, for 
gases flowing across tube banks, for free con- 
vection outside horizontal cylinders, and at verti- 
cal surfaces, and for condensing vapors. Align- 
ment charts are given for the solution of these 
equations. A chart is also given for pressure 
drop calculations that are necessarily made in 
designing heat transfer equipment. 


Heat Transmission by Condensing 
Pure and Mixed Substances on Hori- 
zontal Tubes. C. G. Kirkxsripe. = /nd. 
Eng. Chem. 25 (1933) pp. 1324-31. 

Heat transfer by condensing vapors in oil re- 
finery work can, in general, be divided into 
three important cases: condensation of hydrocar- 
bon vapors free of non-condensible gas; con- 
densation of hydrocarbon vapors in the presence 
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tical development. 


Experiments in miniature, in glass, in the laboratory, test runs in pilot plants and 
finally the coordination and study of results secured from installations throughout the 


world determine the most efficient process. 


Under the broad licensing rights of Gasoline Products Company, combination units 
may employ any or all of the outstanding features of the four major cracking processes 
offered by this organization. Special design features may thus be incorporated to meet 
a particular problem of the individual refiner. 

Before you make a decision involving investment in cracking equipment, we invite 








LICENSES granted under 
United States and Foreign 
Patents for: Cross « de 
Florez ¢ Holmes-Manley e 
Tube and Tank Cracking 
Processes and Combination 
Cracking Units. 


Licensing Agents: 

The M. W. KELLOGG CO. 
225 Broadway - New York 
or its 
European Representative: 
Compagnie Technique des 
Petroles - 134 Boulevard 


Haussmann - Paris, France 


wy 


CRACKING 


PROCESSES 


Successful cracking processes are the outgrowth of comprehensive research and prac- 


you to confer with us regarding the latest developments in pyrolytic cracking. 
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of non-condensible gas; and condensation of 
hydrocarbon vapors simultaneously with steam. 
Each of these cases is common. However, suf- 
ficient information for design is not available in 
the literature. The author reports data on heat 
transmission for these three cases and gives 
methods for predicting heat transfer coefficients 
F for these three cases. Data are also given for 

heat transmission to fluids flowing inside of 
tubes, both in turbulent and modified viscous 


motion. 
AC | D Rectification in Packed Columns. M. 


WEIMANN. Chem. Fabr. 6 (1933) pp. 


RECOVERY 411-413. 


The relation of vapor composition and depth 
of seal in column packed with Raschig rings 
was determined, using the system ethyl alcohol- 

| S A DR * B [ fF M water. For a given reflux there is an optimum 
steam velocity that depends on the packing and 
on the diameter of the column. The relation- 
AT Y OC) LU R R FE F | N FE R VY ship of height and varying steam velocity and 
reflux was studied. Distribution of the liquid 

in a tower of this type is not equal over the 
cross section but an excess of liquid passes near 
the outer wall of the column, and this effect 
increases with increasing diameter of the col- 
j j h umn and of the packing rings. The rings 
investigate t € should be 1/20 to 1/25 of the diameter of the 
column. A dished type of tray used to coun- 
terbalance the tendency of the liquid to follow 


the walls, is described. Pressure drop through 
41 41 the column varies with steam velocity and type 
of packing. 


Activation of Earths. A. TRAvenrs. 


Chimie & Industrie Special No. (1933) 
SLUDGE sts 


The activation of earths such as bentonite 
by treatment with dilute hydrochloric or sul- 


phuric acid is essentially caused by the libera- 
tion of silica as a gel. The optimum tempera- 
ture of dehydration is the same as for silica 


gel. Kaolin and similar minerals are not at- 
tacked by dilute acids, and although activation 


by concentrated sulfuric acid is possible it is 
costly. Fusion with sodium carbonate will con- 
. vert these minerals into zeolites. They can 


then be activated by dilute acid, but the adsorp- 
tive power of the products is not high. 





Petroleum and Natural Gas Studies 
of the U. S. Bur. Mines Inf. Circ. 6737 
(July, 1933.) 


The circular briefly reviews the earlier work 
of the Bureau on oil and gas, indicating the 
types of problems and the methods used. The 
changes in the scope of activities of the pe- 
troleum and natural gas division that have oc- 
curred within the last 18 years are outlined. 
Present studies are classified under four main 
headings and the results secured to date sum- 
marized. References are given to the report 
issued on work already done by the Bureau. 


CHEMICAL CONSTRUCTION CORP. | produc: 


Contracting Chemical Engineers Properties and Utilization 


535 Fifth Ave., New York, N. Y. Comparison of high-solvent value pe- 


troleum solvents. (Amer. Paint & Var- 
nish Manufacturers Association Circ. 423, 
Nov. 1932, 4 pp.) 

Proprietary petroleum solvents, made by se- 
lective extraction or by hydrogenation of 
W 1 : lj d f 90 ° “cracked” unsaturated hydrocarbons, were 

€ ave specia IZ€ Or Over years in studied. The following properties are tabu- 

° ‘ aie lated: distillation range, evaporation rate, di- 

con stru ct in i acl d an d fe rt | | izer p | an t S methyl sulfate value, kauri-butyl-alcohol value, 

aniline point, and viscosities of various syn- 

thetic resin—linseed oil, or synthetic resin— 
tung oil varnishes made with these solvents. 
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; ae may fix prices, laws 
may control output, committees may 
reform marketing methods 


But — 


The automobile engine dictates gas- 
oline quality standards, and nobody else 
And new engines are pushing up those 
standards all the time 


The Dubbs refiner has a big advan- 
tage He makes high anti-knock gaso- 
line from any charging stock to suit 
today’s engine 


Dubbscracking is a force for sound 
conservation, too 


More Dubbscracking means more un- 
needed crude left in the ground where 
it belongs 


Universal Oil Products Co 
Chicago Illinois 


Dubbs Cracking Process 


Owner and Licensor 





























For Remote Control 


of Liquid Levels in Refining 


HE rate of flow from Stills, 

Vaporizers, Bubble Towers 
and Dephlegmators must be con- 
trolled in order to maintain the 
necessary level of the contained 
condensates. The sure, safe and 
satisfactory system of exercising 
remote control is represented by 
the horizontal-float type VIGI- 
LANT Liquid Level Regulator. 
Details upon request. 


The Chaplin-Fulton Mfg. Go. 
28-40 Penn Avenue Pittsburgh, Pa. 
Organized 1884—Oldest Builders of Gas Regu- 
lators in the Country. Regulators in all Sizes 


from 1 inch to 24 inches; for all Service, 1 oz. 
up to 2,000 Ibs. pressure to Square Inch. 


VIGILANT 


LIQUID LEVEL 


REGULATORS 























ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 










Roto Special 6-way Drill Head and 
Universal Joint. 





Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 
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Recent Developments in Motor Fuels 
and in Engines for Motor Transport. 
Wa. OSTWALD. Brenstoff-Chem 14 
(1933) 349-353. 


The manufacture of anti-knock fuels for gas- 
oline engines, and of fuel oils of low ignition 
temperature for Diesel engines, increased ef- 
ficiency of combustion resulting from improve- 
ments in the design of engine cylinder heads 
and recent developments in the design of the 
2-stroke engine are discussed. 


The Modern High-Speed Diesel En- 
gine, and its Place in Road Transport. 
W. H. Gopparp. Jour. Inst, Pet. Tech 19 
(1933) pp. 885-924. 


The paper is a resume of 5% years of experi- 
ence in Great Britain on the use of high-speed 
Diesel engines in road transport. The first en- 
gine was imported in April, 1928, and it is be- 
lieved that approximately 2400 are now in use, 
the rate of production being 80 to 100 or more 
per month. Most of these engines are not for 
new chassis but for conversion purposes, i.e. 
replacement of a petrol engine by a Diesel 
engine. The economy is such that the engine 
can be paid for in twelve to eighteen months 
from fuel economy alone. The L.G.O. Com- 
pany now has 112 Diesel buses running regu- 
larly in London. The advantages of these in 
operation are given. The improvements in 
Diesel engines have been rapid over the last 
3% years. Rates have been cut 32%, speed 
raised 30%, exhaust smoke completely elimi- 
nated, noise and rough riding reduced almost 
to the normal for gasoline engines, fuel con- 
sumption decreased from .45 to 0.37 pounds, an 
engine developed entirely suitable for passenger 
vehicles, the advantages of the direct injection 
engine have been proved, and fuel dilution has 
been eliminated by improvement of the design 
of the spray nozzle. The article gives many 
valuable data and should be of great interest 
in that field of work. 


Effect of Metallic (Lead) Dope on 
Carbonization of Oil in the Combustion 
Space of an Engine. R. O. Kinc. Engi- 
neering 136 (1933) 183-186. 


Lubricating oils become oxidized in service 
and so possessed of the property of ‘“‘oilness,” 
which is generally considered as characteristic 
of the fatty oils. However, this oxidation proc- 
ess may go too far so that in its later stages 
hard carbonaceous products are formed. Con- 
trol of this oxidation process is achieved by 
means of the addition of small quantities of 
tetraethyl lead to the oil. It was found that 
an appreciable proportion of the 1% of tetra- 
ethyl lead added to the oil remained in the oil. 
When the oil contained no tetraethyl lead the 
coefficient of friction at 40° Centigrade in- 
creased with time as a result of the increase 
in viscosity of the oil. When tetraethyl lead 
is added the coefficient remains constant. At 
100°C. the beneficial effects of oxidation nearly 
balance the viscosity increase. At 150°C. the 
oxidation effect predominates and the coeffici- 
ent of friction decreases. Oxidation experiments 
were conducted in which air was drawn past 
asbestos wads soaked with oil containing various 
proportions of tetraethyl lead. The undoped oil 
gave hard carbonaceous deposits at the hottest 
points. Oil containing 1 to 2% of dope was free 
of oxidation products. Road trials using a two- 
stroke air-cooled engine driving a motorcycle 
showed that oil containing 1% of dope resulted 
in reasonably free piston rings. These rings 
were usually stuck and heavily scored when un- 
doped oil was used. The residual oil in the 
sump was cleaned when doped oil was used. 
The results were confirmed by bench trials 
using a 4-stroke engine. 


Mechanism of the alteration of min- 


Vol. 13, No. 2 
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BOOKS ON PETROLEUM AND REFINING 


HEAT TRANSMISSION—William H. Me- 


dams. 

A comprehensive treatise sponsored by 
the Committee on Heat Transmission, Na- 
tional Research Council, dealing with the 
various fields of heat transmission, based 
on considerable unpublished data as well 
as on a critical examination of the litera- 
ture. Contains authoritative correlations for 
the various important cases of heat transfer 
with 33 examples of the application of the 
recommended relations. Published January, 
1933. Price, $5.00. 





CHEMISTRY AND TECHNOLOGY OF 
CRACKING—A. N. Sachanen and M. D. 
Tilicheyer. 

Published in December, 1932, this book 
is a valuable addition to the library of those 
interested in cracking unit design, construc- 
tion, or operation, or in the general subject 
of the chemistry or cracking. This late work 
covers thoroughly the fundamental features 
of cracking, chemistry of cracking, chemical 
composition of cracked products, proper- 
ties and chemical treatment, the principle 
cracking systems, and includes an excellent 
chapter on the hydrogenation of petroleum 
products, 


0 Pe re rere $8.00 





BUTANE - PROPANE HANDBOOK — 4r- 
ranged and Edited By Geo. H. Finley, 
Editor Western Gas. 


The first edition of the Butane-Propane 
Handbook, published November, 1932, is the 
only work of its type and presents a most 
thorough treatment of the liquefied petro- 
leum gases industry. Contents: A Chron- 
ology of Liquid Gas Development, Physical 
Properties of the Liquefied Petroleum Gases, 
Properties of Butane-Propane Mixtures and 
Relation of Properties to Temperatures, 
Composition and Analytical Determination 
of Liquefied Petroleum Gases, The Manu- 
facture of Liquefied Petroleum Gases, Trans- 
portation of Liquefied Petroleum Gases, The 
Use of Butane and Propane with Manufac- 
tured Gas, Central Plants for Butane-Air 
Service, Central Plants for Undiluted Bu- 
tane-Propane Vapor Service, Liquefied Pe- 
troleum Gases as Industrial Fuels, Appliance 
Utilization of Liquefied Petroleum Gases and 
Bottled Gas Distribution of Liquefied Pe- 
troleum Gases. 


WHEE 6 icccacdsncsatasencaa $5.00 





CHEMICAL REFINING OF PETROLEUM 
—V. A. Kalichevsky and B. A. Stagner. 


This is American Chemical Society Mon- 
ograph No. 63, and is a notable contribu- 
tion to the literature on modern chemical 
treating practice, covering the subject in a 
most comprehensive manner. It fills a def- 
inite need and the reliable information it 
contains will be found invaluable for use in 
every refinery. 


POE 4. sadseaeneechscucencee $7.00 


AVAILABLE AT 


THE CATALYTIC OXIDATION OF OR- 
GANIC COMPOUNDS IN THE VA- 
POR PHASE—L. F. Marek and Dorothy 
A. Hahn. 


The latest work on Oxidation brings the 
data down to 1932, comprehensively cover- 
ing the literature dealing with oxidation 
processes. Contents: Catalysis, Catalytic 
Decomposition of Alcohols, Oxidation of 
Alcohols to Aldehydes and Acids, Reactions 
Involved in the Synthesis of Hydrocarbons 
and Alcohols from Water Gas, Oxidation of 
Methanol from Formaldehyde, Oxidation of 
the Gaseous paraffin Hydrocarbons, Oxida- 
tion and Hydration of Olefins and Acetylene, 
Oxidation of Petroleum Oils, Production of 
Hydrogen from Methane, Surface Combus- 
tion, Knocking in Internal Combustion En- 
gines, Oxidation of Benzene, its Derivatives, 
Naphthalene Anthracene and Miscellaneous 
Polynuclear Compounds, Apparatus. 


PO & andsadecmansdanmaen $9.00 





LUBRICATING GREASES—E. N. Klemgard. 
Practical and scientific data on the man- 


ufacture and use of lubricating greases,’ 


chemical analysis of many commercial la- 
bricants, abstracts from important patents, 
formulas and processes for grease produc- 
tion. Contents: Manufacture of Cup 
Greases, Uses, Tests, Analysis and Patents; 
Soda Base, Mixed Soda-Lime, Sett, Lead 
Base and Miscellaneous Greases and Com- 
pounded Oils; Mechanical Mixtures and the 
Trend in Grease Research. 


PE <<. shicpbateceaes ceedene $5.50 





THE SCIENTIFIC PRINCIPLES OF PE- 
TROLEUM TECHNOLOGY—Dr. Leo 
Gurwitsch and Harold Moore, 1932 re- 
vised edition. 

The original translation of Gurwitsh’s sec- 
ond edition (1925) appeared in 1926, and in 
response to a wide appeal the preparation of 
a second edition was undertaken by Harold 
Moore and C. I. Kelly, to include data on 
technical and scientific work on petroleum 
to 1932. The well known standard reference 
work is the most comprehensive treatment 
of petroleum technology now available. 

pe re eee ee ee $9.00 


PETROLEUM DICTIONARY — Hollis P. 


Porter. 

A thorough and comprehensive glossary of 
terms used in the producing, refining and 
marketing branches of the petroleum indus- 
try. The Petroleum Dictionary of 234 pages 
presents over 3000 terms and definitions. It 
is offered those engaged in the industry as a 
first edition, the author having in mind the 
compilation and publication of future edi- 
tions as the need arises. Includes many 
new words and expressions used in the de- 
scription of newly developed processes and 
appliances. 

WR 3% “a icdeudeadadeseeeeen $3.00 


PRICES SHOWN 


CHEMICAL ENGINEERING, UNIT PROC. 
ESSES AND PRINCIPLES—Edited by 
John C. Olsen. 

A broad practical treatment of unit pro- 
cesses, selection of best type of equipment 
for the particular process. Includes the fol- 
lowing chapters: Heat: and. Power, Flow of 
Heat, Evaporation, Principles of Fractional 
Distillation, Steam Distillation, Dry Distilla- 
tion and By-Product Recovery, Filtration, 
Drying, Electric Heating, Catalytic Heating, 
Absorption of Gases, Electrolysis, Separation 
of Solids and Liquids from Gases, Materials, 
of Construction, Cost, Financing and Lo- 
cation. 

PES <. athens oas/ebtes oseesne 





ELEMENTS OF CHEMICAL ENGINEER- 
ING—W. L. Badger and W. L. McCabe. 
A valuable tool for the refinery and nat- 
ural gasoline plant engineer, providing a 
simple approach to the unit operations of 
chemical engineering. Based on the film 
concept’ and unusual classification of unit 
operations has been adopted. Introduction 
by Dr. Arthur D. Little. Chapters—General 
Considerations, Flow of Fluids, Transporta- 
tion of Fluids, Flow of Heat, Evaporation, 
General Mechanism of Diffusion Processes, 
Humidity and Air Conditioning, Drying, 
Distillation, Gas Absorption, Extraction, 
Crystallization, Filtration, Mixing, Crushing 
and Grinding, Size Separation, Conveying 
and Weighing. 


Pric® 2 wcccccccccccccccsccsc$es0e 





HANDBOOK OF PETROLEUM ASPHALT 
AND NATURAL GAS, Revised Edition 
Bulletin 25, Kansas City Testing Labora- 
tory—Dr. Roy Cross. 

This well known handbook was revised in 
1931 and increased to 865 pages. Material 
incorporated in the first edition of Bulletin 
25 was brought down to date. The follow- 
ing is included: Economics of Gasoline, 
Transportation Storage and Gaging, Prop- 
erties of Crude Petroleum, Refining and 
Cracking of Petroleum, Properties of Refin- 
ing Petroleum, Fuel Oil, Oil Shale, Asphalt, 
Natural Gas, Methods of Analysis, Tables, 
Patents and Publications. Well illustrated 
by graphs, charts and photographs, and re- 
plete with valuable tabulations. .. 

DEE: 0. saslinnkauobantoesaee $7.50 


ELEMENTS OF FRACTIONAL DISTILLA- 

TION—Clark Shove Robinson. 

Explains principles of distillation simply 

and accurately according to best ideas of 
physical chemistry and chemical engineering. 
Contents—The Phase Rule, One Component 
System, Two Component System, More 
Complex Systems. The Gas Laws, Solu- 
tions, Simple Distillation, Fractionation, 
Rate of Fractionation, Discontinuous Distil- 
lation, Design of Continuous Still, The 
Fractionating Columns, The Condenser, Ac- 
cessories, Continuous Distillation, Ammonia, 
Benzolized Wash Oil, Mehyl Alcohol, Ethyl 
Alcohol. 

PEMD: 0. osc00segsaeborsauenel $3.00 
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Liberty has the tube cleaning 
equipment to fit all the tube or 
pipe cleaning jobs around the 
refinery. For every size of tube 
or pipe, for every thickness of 
encrustation, for any hardness 
from stony coke to soft sludge— 
there is a combination of Liberty 
air-driven motor and the proper 
type of cutting head to clean 
out the tubes quickly and thor- 
oughly. 





IN STILLS..IN HEAT EXCHANGERS 


clean the 
tubes with 


LIBERTY 
CLEANERS 


Illustrated above is the husky Liberty Type “K” head 
on an “OS” motor. It does the job in still tubes to the 


satisfaction of most refineries. 


But there are other 


Liberty cutter heads to suit any special conditions. 


At the right is the little Liberty “OS” cleaner with flex- 
ible shaft and small cone cutter head which has been 
found so satisfactory a solution to the problem of clean- 
ing heat exchanger tubes. These cleaners are furnished 
for tubes as small as 34” O.D. Sometimes a wire brush 


is used instead of the cone cutter. 


Put any tube cleaning problem up to Liberty — and 


you'll get a satisfactory solution. 


LIBERTY MANUFACTURING CO. 
JEANNETTE, 


An Elliott Company Organization 





PA, 











eral oils. T. Satomon. Chimie & Indus- 
‘trie 29 (1933) Special No. pp. 562-591. 


A copper spiral is immersed in oil, exposed 
to the air at 115°C. The time at which tur- 
bidity appeared and a rate at which a deposit 
is produced are recorded. The quantity of de- 
posit varies with time, first parabolically, then 
linearly. The quality of deposit from light frac- 
tions is less than from heavy fractions of the 
same oil. The effect of sulphuric acid refining 
depend on the quality of acid used and on the 
number of separate washes. A large number 
of small washes gives a more stable product. 
Rapid removal of sludge, complete neutraliza- 
tion of the acid-washed oil and thorough wash- 
ing of the neutralized oil increase the stability. 


Renovation of Insulating Oils. A. E. 
Wiiurams. Chem. Trade J. 93 (1933) p. 
174. 


Insulating oils can be purified either by cen- 
trifuging or filtering, but these processes are 
not fully satisfactory because neither of them 
removes acids. However, total acidity, moisture 
and sludge can be removed from an oil by use 
of a special type of activated carbon. This 
carbon has an alkaline reaction caused by the 
presence of the natural ash or by added lime. 
The relationship of procedure to hydrogen ion 
content is discussed. The oil and active carbon 
are mixed vigorously for an hour or more. A 
small quantity of filter aid is then added and the 
whole mixture is filter pressed. The amount of 
carbon required to treat the average used trans- 
former oil is less than 1% of the oil. 


Improved Chain-Packed Distilling 
Column. S. T. ScuicktTanz. Bur. Stand. 
J. Res. 11 (1933) pp. 89-92. 

An efficient laboratory column is described. 
A 3-litre still is used with a column 2.5 cms. 
diameter and 250 cms. long. It is packed with 
jewelers’ brass locket chain requiring approxi- 
mately 3600 feet of chain. Running 0.5 cc. 
distillate per minute with a reflux ratio of 22:1, 
vapor velocity 7.57 m/min, and “hold up” of 
180 cc. This still readily separated a mixture 
of benzene and ethylene chloride, the boiling 
of which substances differ by only 3.42° C. One 
of the controlling factors in obtaining maximum 
efficiency is the difference in pressure between 
the still-pot and the still-head. This pressure 
difference is indicated by means of differential 
manometer that actuates a device controlling the 
current through the heater coil. Results ob- 
tain when using different types of columns and 
packing are tabulated. 


Testing of Fuels, Solvents and the 
Like for Corrosive Sulphur by Means 
of Copper. H. Kiemsteptr. Brenn. Chem. 
14 (1933) 284-286. 

The author recommends the use of copper in 
testing for corrosive sulphur, stating that it is 
better adapted to practical requirements than 
the mercury test. In addition to reacting with 
elementary sulphur copper reacts with hydrogen 
sulphide and in the presence of free sulphur 
with mercaptan sulphur. The technique of ex- 
isting copper strip tests has been improved, and 
a new test devised that is both qualitative and 
approximately quantitative. The copper strip 
is heated in the liquid to be tested under con- 
ditions such that the decomposition of harm- 
less sulphur compounds is avoided and the for- 
mation of a corrosion film accomplished, which 
film can be compared with films of known value. 
Non-corrosion of the copper strip does not con- 
stitute proof that corrosive sulphur is absent 
for peroxides may be present and adversely af- 
fect the reaction between copper and sulphur. 
If peroxides are present they are reduced with 
hydroquinone or aniline first. 
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Coolinc LIQUIDS by flash evaporation under vacuum is 


the ideal solution to many processing problems. The simplicity, reliability, 
safety and flexibility of the vacuum method are outstanding. Water is the 
cooling medium. Steam jet ejectors create the vacuum required. Main- 
tenance expense is practically negligible, since there are no moving parts 
in any of the major equipment. First cost and operating economy are sur- 
prisingly low. Where steam and water are available, vacuum refrigeration 
should certainly be given careful consideration. 


If you have a cooling job, you will save time by taking it up with the 
company most experienced in the industrial application of steam jet 
ejectors. Elliott Company has built and installed vacuum refrigeration 
equipment totaling more than 12,000 tons of refrigeration (which is 
equivalent to 288,000 g.p.m. of water cooled 1° F.). Elliott engineers have 
been applying ejectors to all sorts of similar applications for many years. 


Let us bring the story down to details of your application. We are 
glad to cooperate. Write us for Bulletin G-4. 


ave you a cooling job? 


do it with 


VACUUM 


The essential equipment for a 
vacuum cooling installation 
consists of a flash or cooling 
chamber, booster ejector, con- 
denser and steam jet ejector. 
The illustration shows a 60- 
ton vacuum refrigeration unit 
for air conditioning, especially 
arranged to fit into available 
space conditions. In the actual 
installation, the two boosters 
discharged vertically upward. 


ELLIOTT 
COMPANY 


PITTSBURGH, PA. 


Heat Transfer Dept. 
JEANNETTE, PA. 


District Offices in 
Principal Cities 





TH ELLIOTT Steam Jet AIR EJECTORS 
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The ultimate in Refinery Piping | ° 
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Alesse of seamless pipe made by piercing a solid billet of U SS 
Stainless and Heat Resisting steel, represents a near approach to 
the absolute in all that is required of piping for modern refinery use. 




















Engineers and superintendents will find just the advantages they have 
long looked for, when they adopt NATIONAL U SS Stainless and Heat 
Resisting Pipe and Tubes. Outstanding merits are extraordinary resist- 
ance to corrosive attack, improved strength at elevated temperatures, 
and absolute assurance of uniform wall strength; for all NATIONAL 
USS 18-8 Stainless and Heat Resisting Pipe and Tubes are seamless— 
there is no weld. 





| SEAMLESS - NO WELDS 








| HIGH RESISTANCE TO CORROSION 








| MAXIMUM STRENGTH AT HIGH TEMPERATURES 








These and other advantages (see list to the left) will convince the re- 
finery engineer that this scientifically developed product meets, better 
than they were ever met before, the requirements of modern refinery 
operation. NATIONAL U S S material is produced with unrivaled fa- 
cilities, by the largest manufacturer of tubular products in the world, 
and offers a complete piping service to the refining industry. Write 
for descriptive literature. 


| UNUSUAL RESISTANCE TO OXIDATION OR SCALING 








| OEPENDABLE UNIFORMITY OF STRUCTURE 








| ACCURATELY CONTROLLED HEAT TREATMENT 








| SENTRY ORILLED(WHEN ORDERED) AN EXCLUSIVE FEATURE 





U $ S Chromium-Nickel Alloy Steels are produced 
under the licenses of the Chemical Foundation, Inc., 
New York, and Fried. Krupp A. G. of Germany. 


NATIONAL TUBE COMPANY 


Frick Building, Pittshurgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


Auerican BaipGn COMPANY PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES. : Qin Wen. Suber. Company 
















AMERICAN SHEET AND TIN PLATE ComPaANY Cotumaia Steet COMPANY ; InLinois STEEL COMPANY THe Lorain Steet COMPANY 
AMeRiCaN STEEL AND WiRE ComPaNy CycLone Fence COMPANY ; Nationat Tuse CoMPANY TENNESSEE COAL, IRON & R.R. = ¥ 
Carnecie Stee: CoMPANY FepeRaL SHIPBUILDING AND Dry Dock Company UNIVERSAL ATLAS CEMENT 

is Seca Paes peowibasdit-Cahciahid Groct Wisesneat: Rus Building, San Francisco, Calif. Export Distributors — wr Saed ‘Sens Sulak Woke Gharoe setae Sued New Yan. NY. 
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Y THE MONTH IN REVIEW !’ 


A. P. I. Refining Program 
Committee Named 


* es program committee for the Di- 

vision of Refining of the American 
Petroleum Institute for 1934 has been 
appointed by Howard Bennette, vice 
president and chairman of the general 
committee for refining. Dr. L. W. 
Parsons, Tide Water Oil Company, 
New York, is chairman of the commit- 
tee, with R. P. Anderson, of the Insti- 
tute staff, as secretary. Other mem- 
bers of the committee are: 


H. W. Camp, Empire Oil and Refin- 
ing Company, Tulsa; R. T. Haslam, 
Standard Oil Development Company, 
New York; R. E. Haylett, Union Oil 
Company of California, Los Angeles; 
J. Bennett Hill, The Atlantic Refining 
Company, Philadelphia; E. W. Isom, 
Sinclair Refining Company, New York; 
K. G. Mackenzie, The Texas Company, 
New York; Walter Miller, Continental 
Oil Company, Ponca City; Arthur E. 
Pew, Jr., Sun Oil Company, Philadel- 
phia; J. B. Rather, Socony-Vacuum 
Corporation, New York; A. S. Russell, 
Standard Oil Company of California, 
San Francisco; Herschel G. Smith, Gulf 
Refining Company, Philadelphia; F. W. 
L. Tydeman, Shell Development Com- 
pany, San Francisco, and R. E. Wilson, 
Standard ‘Oil Company (Indiana), Chi- 
cago. 


Smith Talks to M. I. T. 
On Stainless Steels 


pe ARL. C. SMITH, chief metallurgist 

of Republic Steel» Corporation, 
Youngstown, Ohio, addressed a meet- 
ing of the Boston Chapter of the 
American Society for Steel Treating, 
January 5, at Massachusetts Institute 
of Technology, Cambridge, Massachu- 
setts, on the subject of “Stainless 
Steels.” Mr. Smith’s address was sup- 
plemented by a large display of stain- 
less steel products illustrating various 
methods of fabrication. 

Mr. Smith is well known in the field 
of ferrous alloys, having been promi- 
nently connected with research work 
in that field for a number of years with 
what is now the Central Alloys Divi- 
sion of Republic Steel Corporation at 
Massilon, Ohio. He was, in fact, one 
of the pioneers in the metallurgy and 
Production of modern ferrous alloys. 

He discussed the stainless alloys as 
a whole, identifying those which are 
Classed as stainless steels. Mr. Smith 
further discussed the production, work- 


ing methods and qualities of the stain- 
less steels, demonstrating their work- 
ability with actual products. He also 
described the rapid progress made by 
stainless steel in a number of indus- 
trial fields, citing many examples of 
successful applications. 


Old Time Still 
To Be Preserved 
At the Oil City refinery of James 


B. Berry sons, Inc., (formerly In- 
dependent Refining Company) which 
is a subsidiary of Quaker State Oil 
Refining Corporation, a memoir of the 
early days, in the form of one of the 
first of the. old-time small rectangular 
box-type stills has been preserved 
since its installation about 1880. The 
old still goes to its last resting place 
on a small terraced plot adjacent to 
a new service station located on the 
highway and near the present modern 
2500-barrel complete refinery. 

In the installation of this rectangular 
still 54 years ago marked the begin- 
ning of Oil City’s refining industry to 
the north of the city. Although it was 
filled by gravity flow from a tank lo- 
cated just above it on the side of the 
hill, and to which the old time team- 
sters laboriously hauled their wooden 
barrels filled with oil, this early “re- 
fining unit” was the birthplace of re- 
fining experience for many of the older 
members of the persent Pennsylvania 
refining industry. 

In the days of the late Phil Tarbox, 
long manager of the Independent 
plant, the old still was located beneath 
a lot of brickwork in such manner that 


it could not be photographed. With 
the decision to tear out the old battery 
o. shell stills late last year, the old 
steel box was brought.to. light for the 
first time in a score of years. Beneath 
the brickwork of the shell still battery 
it had served for many years as a trap 
or sump. It is likely that’on the site 
of its first installation some new and 
modern facilities for making new and 
modern products will soon be erected. 


The present distillation equipment at 
the Berry plant consists of a modern 
Badger vacuum distillation unit and a 
modern Foster Wheeler distillation 
system, and as one of the old timers 
on the plant yard remarked recently, 
“When the old still gets mounted near 
the filling station, with its bronze 
plaque telling its history, it can look 
up at all those modern stills and tow- 
ers and say, ‘I did a good job too, 
big boys.’” 


Working Model at 
Rockefeller Center 


OCONY-VACUUM Corporation on 

the main floor of the R.C.A. Build- 
ing, Rockefeller Center, New York, 
has installed, as a permanent exhibit, 
a complete model of a Foster Wheeler 
atmospheric-vacuum distillation unit. 
All parts and details are built accurate- 
ly to the scale of one-inch to the foot. 
By means of cut-away sections the de- 
tails of construction such as the fur- 
nace, bubble towers, receiving house 
and pump house interiors, are shown. 
Each of the products flows through 
the receiving house and this is shown 





An old-timer preserved as a monument to past efficiency at 
Oil City, Pennsylvania 
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2.9: mh 


Working Refinery at Rockefeller Center in New York 


by means of circulating streams of 
colored water passing through the 
look-boxes. Each of the lines, ex- 
changers, and other equipment are 
labeled so that flow through the sys- 
tem may be more easily followed by 
the observer. 


Gas Measurement Short 
Course in April 


T a meeting, January 15, the gen- 

eral committee in charge of the 
Southwestern Gas Measurement Short 
Course, held annually at the Univers- 
ity of Oklahoma, Norman, Oklahoma, 
selected April 24, 25 and 26 as the 
dates for the 1934 course. This is a 
project of the College of Engineering 
of the University of Oklahoma, of 
which J. H. Felgar is dean, and the 
school is held each year in the engi- 
neering building on the university 
campus at Norman. 

Gas measuring equipment is installed 
for exhibition and demonstration by 
the leading manufacturers of such 
equipment, and factory and sales rep- 
resentatives are on hand to demon- 
strate the same. These and university 
professors of mechanical engineering 
are the instructors for this school un- 
der direction of Professor W. H. Car- 
son. Attendance at the school em- 
braces employees of oil and gas and 
gasoline manufacturing companies who 
are concerned with the subject of 
measurement of either dry or casing- 
head gas. The declared purpose of the 
school is to increase the accuracy of 
measurement and the efficiency of reg- 
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ulation to the end that the public may 
be better served, the dealings between 
buyer and seller put on a more accu- 
rate and equitable basis, and that cor- 
rect information regarding the engi- 
neering and practical problems _ in- 
volved be disseminated among the men 
in the industry. 

The chairman of the general commit- 
tee in charge of the 1934 course is W. 
R. McLaughlin of the Arkansas Nat- 
ural Gas Corporation, Shreveport, Lou- 
isiana. R. D. Turner of the Skelly Oil 
Company, Tulsa, Oklahoma, will be in 
charge of exhibits this year, and D. C. 
Williams of the Kay County Gas Com- 
pany, Ponca City, Oklahoma, is chair- 
man of the program committee. This 
project was established in 1924 and has 
had a registration in some years ex- 
ceeding 400. 

Seven prizes are awarded each year 
for papers written on the topic “What 
I Learned at the Meter School.” The 
winners of the prize papers, submitted 
after the last course, were the follow- 
ing: 

First prize, $15—B. K. Golson, Lone 
Star Gas Company, Dallas, Texas. 

Second prize, $10—E. C. McAninch, 
Oklahoma Natural Gas Corporation, 
Tulsa. 

Five $5 prizes—Conrad A. Franks, 
Gasoline Department, Amerada Petro- 
leum Corporation, Tulsa; George Mur- 
ray, Ponca City Gas Distributing Com- 
pany, Ponca City; Lee Overstreet, 
Kansas-Osage Gas Company, Ponca 
City; J. B. Faust, Lone Star Gas Com- 
pany, Dallas, Texas; Ralph McNutt, 
Oklahoma Natural Gas Corporation, 
Tulsa. 


George Reid Now 
Editor of Refiner 


pe SPECTIVE February 1, George 

Reid, since 1927 associate editor, 
becomes editor of Refiner & Natural 
Gasoline Manufacturer. Grady Triplett, 
who has filled that position continues 
with The Gulf Publishing Company 
and will devote his full time to Petro- 
leum Marketer, he for the past several 
years having been editor of both pub- 
lications. 

Mr. Reid came to The Refiner in 
1926 after several years of writing for 
the technical press with periods of con- 
sulting engineering. work on refineries 
and gasoline plants in California. Previ- 
ous to that, after his training in chem- 
istry at the University of Arkansas, he 
has had various experience with refin- 
eries in Louisiana, Arkansas and Texas, 





GEORGE REID 


Since his connection with The Refiner 
he has traveled extensively in visiting 
plants in all parts of the country and 
has a wide acquaintance with the tech- 
nical men of the refining industry. It 
is probable that he has visited more 
refineries and gasoline plants than any 
other man. 





YyiLtiam MULLEMEISTER, for 

several years with Shell Petro- 
leum Corporation, and for the past 
year in the department of manufacture 
at the St. Louis headquarters, became 
superintendent of the company’s Hous- 
ton refinery January 1. He succeeds 
R. B. High, recently appointed man- 
ager of manufacture and transferred 
to the St. Louis offices. 
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Murex welded frame for 12,000 
volt alternator. Courtesy Crocker 
Wheeler Electric Mfg. Company. 


Murex welded heater shell, sev- 
enty-two inch diameter. Courtesy 
Whitlock Coil Pipe Company. 





Two large pressure vessels for 
chemical processing welded with 
Murex. Courtesy Struthers-Wells 
Corporation. 














Smoother, cleaner, more sound 
deposits...welds that show up 
clean under the X-ray... you can 
be assured of such results con- 
sistently by giving your welders 
Murex Electrodes. 

In the long run you will save 
money, too. For, Murex Electrodes 
are more efficient; deposit more 
metal per hour as well as per 
pound of electrodes used. 

The heavy, all-mineral Murex 
coating speeds deposition, and 
protects arc and weld metal from 
contamination. The spiral asbestos 


MURE 
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WITH MUREX x. cay - (fous WELD METAL 





winding—an exclusive Murex fea- 
ture—anchors the coating to the 
core and assures its uniform thick- 
ness. There are no thin spots in the 
Murex coating to permit blowing 
through of the arc and cause spat- 
tering. Murex Electrodes burn with 
an amazingly quiet arc, and with- 
out objectionable fumes or smoke. 


WRITE FOR THE MUREX BOOKLET 


METAL & THERMIT CORPORATION 
120 Broadway New York, N. Y. 


ALBANY- CHICAGO. PITTSBURGH 
SOUTH SAN FRANCISCO- TORONTO 


HEAVY MINERAL 
COATED ELECTRODES 
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Crore SCHULTZE has resigned 

as research chemist with Vacuum 
Oil Company, Paulsboro, New Jersey, 
and has accepted a research position 
and instructorship in Professor Boden- 
steins Laboratory at the University of 
Berlin, Germany. 


 2Nt W. BARTLETT, for the past 

four years vice president and gen- 
eral manager of Misko Refineries, Inc., 
Mirando City, Texas, has been elected 
president of the newly formed Amsco 
Refining Company. 


The new company 


LEFT: 















pump. 


«Impeller. 








WITH 
ONLY 


“gauntlet” 


MULTI- 


PUMP PERFORMANCE 


ONE IMPELLER 


With only ONE Impeller, Westco’s re-energizing action produces pres- 
sures, which in many cases, are equal to that of conventional centrifugals 
using 3 or 4 Impellers. Economical, 
Will NOT vapor-bind. For all transfer and charging duties. Used by 
Refiners everywhere. Fill in and mail coupon TODAY. WESTCO PUMP 
CORPORATION, Davenport, Iowa. Branches: New York, Phila., 
Los Angeles, San Francisco. Representatives in 50 Principal Cities. 


has taken a 10-year lease on the Misko 
1500-barrel, skimming, cracking and 
lube plant. It was formed by Ameri- 
can Mineral Spirits Company, Chicago. 


AVID E. DAY, refinery engineer, 

Richfield Oil Company of Cali- 
fornia, is spending some time at the 
Cosden Oil Company, Big Springs, 
Texas, refinery, in connection with the 
operation of the recently installed 
Lachman zinc chloride treating proc- 
ess. Mr. Day is then going to Wood 
River, Illinois, where Shell Petroleum 


A given particle of liquid gets a 
“crack” from just ONE of the Impeller 
blades in the conventional type centrifugal 


BELOW: Crack! Crack! Crack! In Westco, 
the same particle of liquid gets 
a hundred times or more as it runs the 
of Westco’s efficient, multi-vaned 


“cracked” 


STAGE 











corrosion-resisting construction. 








Chicago, 







eee COUPON BRINGS DETAIL S-n——-——-- 


WESTCO PUMP CORPORATION, Dept. N-2. 


Gentlemen: 
Refinery Duties. 


ERS 7, Se en ane ae ee er 


Without obligation, please send me complete details on Westco Turbine Pumps for 


WESTCO TURBINE PUMPS 


HIGH PRESSURE .- 


- SINGLE STAGE 
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Corporation is starting operations of 
an installation of the Lachman process, 
He will be joined at Wood River by 
Dr. Arthur Lachman, inventor of the 
process, and the two will go from 
there to Chicago and New York City, 


OUIS BLACKSTONE NUTTING, 

president of the Foster Wheeler 
Corporation, died at his home in New 
York, January 12, 1934. He was 63 
years old and is survived by his brother, 
R. B. Nutting, Boulder, Colorado. Mr, 
Nutting had been ill for several weeks, 


L. B. NUTTING 


ie was president and a director of the 

company, a director of Foster Wheeler, 
Ltd., of Canada, a director of Petro- 
leum Distillation Corporation... Mr. 
Nutting had an English home, “Glen 
Lodge” in Surry, England, and his 
work abroad was largely responsible 
for the subsidiary companies, Foster 
Wheeler Limited, London, formed in 
1924 as Power Specialty Company, 
Ltd., and Societe Anonyme Foster 
Wheeler, Paris, France, incorporated 
in 1929. At the time of his death Mr. 
Nutting was a member of the Bankers 
Club of America, the Baltusrol Gold 
Club, the Accomack Club, the Boca 
Raton Club and the American Society 
of Naval Engineers. 


[*- JACQUE C. MORRELL, Uni- 

versal Oil Products Company, in 4 
radio address January 17 in Chicago 
stated that half of the gasoline pro- 
duced in this country today is made by 
cracking. Dr. Morrell spoke over Sta- 
tion WENR in Chicago, His subject 
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was, “Sources of Modern Motor Fuels.” 
The talk was one of a series sponsored 
by the Adult Education Council of 
Chicago and delivered under the aus- 
pices of the American Chemical So- 
ciety. 

Dr. Morrell based his statement, that 
the volume of cracked gasoline in this 
country has reached nearly 50 percent 
of the total on the Bureau of Mines’ 
statement for November, which showed 
14,798,000 barrels of straight-run gas- 
oline were produced in that month, as 
against 15,393,000 of cracked gasoline. 


ALPH H. PRICE, formerly a mem- 

ber of the research staff at the 
Whiting laboratory of Standard Oil 
Company (Indiana) has been appointed 
chief chemist for the Pan American 
Refining Corporation at its new refin- 
ery at Texas City. 


. C. POWELL, chief engineer for 

the refining division of The Texas 
Company, New York City, has been 
making a tour of the company’s Gulf 
Coast refineries. 


. GREBE, chemical engineer, form- 

erly stationed at Los Angeles, for 
The Texas Company has been trans- 
ferred to Lockport, Illinois. 


. C. BEAN, formerly engineer at the 
Whiting refinery for Standard Oil 


Company (Indiana) has been trans- 
ferred to the refinery at Neodasha, 
Kansas. 


M. IVICHIEVICH, consulting 
engineer formerly located at To- 
ledo, Ohio, now is located at 2601 Oc- 
tavia Street, New Orleans, Louisiana. 


. J. THOMPSON, chemist, Shell 

Petroleum Corporation at Arkan- 
sas City, Kansas, has been transferred 
to the company’s Houston, Texas, re- 
finery. 


(*. J. LOCKWOOD, formerly assis- 
“ tant superintendent, Magnolia Pe- 
troleum Company at the Fort Worth 
refinery, now is located at the com- 
pany’s Beaumont plant. 


A. MASCHWITZ, development 
engineer, Pure Oil Company, form- 
erly at Toledo, Ohio, now is at Shreve- 
Port, in connection with the installa- 
tion of Gyro cracking units now under 
construction for Spartan Oil Company. 


R“ BERT W. HENRY, for the past 
several years assistant superintend- 
ent at Cosden Oil Company’s Big 


< . rn ° 
“pring, Texas, refinery, now is located 
at Bartlesville, Oklahoma. 
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VY PLANT ACTIVITIES VY 


Refinery: Roco Refining Company, owned by 
Hunter & Cone, has built a small skimming 
plant on the Missouri Pacific railroad near Kil- 
gore, East Texas. 


Enlarge: Exchange Petroleum Corporation, 
Albany, Texas, has added a new tube still, in- 
creasing capacity to 800 barrels daily. 


Chemical Plant: Allied Chemical & Dye Cor- 
poration, New York City, selected a site ad- 
jacent to the Baton Rouge refinery of Standard 
Oil Company of Louisiana on which it will erect 
a chemical plant with a capacity of 1200 tons 
of ash per day. 


Purchase: British-American Oil Company, 
Toronto, Canada, has purchased the refinery of 
Northwest Stellarene Company at Coutts, Al- 
berta. Reports state that the plant will be en- 
larged. 


Stabilizer: The Jennings Oil Company, Jack- 
sonburg, West Virginia, is adding a stabilizing 
unit and making other improvements. 


Cracking Unit: Sunray Oil Company, Allen, 
Oklahoma, is reported contemplating erection of 
a new cracking unit. Now operating Southwest- 
ern skimming unit and Foster Wheeler asphalt 
unit. 


Lease Plant: Amsco Refining Company, La- 
redo, Texas, formed early in January by Amer- 





ON THE. voted 


Lue 


You have formed a mental picture of your completed job. You are 


concerned not only with how it will perform, but how it will look. 


Will it come up to your expectations in every respect? Will it show 


evidence of careful planning, proper coordination of parts and sound 


engineering? Will every detail down to the last pipe and hanger 


be in keeping with the high quality installation which you have 


visualized . . . in short, will it look like the job you would like to do 


yourself if you could put it together piece by piece...a job that will 


not only perform efficiently and dependably but will look the part as 


well? Satisfy yourself that it will, before you sign on the dotted line. 


YORK ICE MACHINERY CORPORATION + YORK «+ 


REFRIGERATION = 


PENNSYLVANIA 


ABSORPTION & COMPRESSION 


COMPLETE BRIGHT STOCK PLANT DESIGN 











ican Mineral Spirits Company, Chicago, ac- 
quired 10 year lease on Misko Refineries, Inc.’s 
1500-barrel skimming, cracking and lube plant 
at Mirando City, Texas, annual rental reported 
$30,000. Kent W. Bartlett, vice president and 
general manager of Misko Refineries, Inc., for 
the past four years was elected president of 
the new company. 


Operating: Phoenix Refining Company, Hous- 
ton, operating new skimming plant erected near 
San Antonio on I. & G. N. railroad, using 
equipment moved from recently acquired Mar- 
athon Oil Company 2500-barrel refinery at Del 
Rio, Texas. Company operates skimming plants 
at Houston, Eagleford, near Dallas, and Pettus, 
Texas. 

Standard Oil (Indiana), 


Repairs: Company 


Casper, Wyoming, repairing damage done to 
general inspection laboratory following explo- 
sions recently in which several inspectors were 
injured. 


Treating Plant: Vacuum Oil Company, S. A. 

F. Paris, France, is erecting a modern centri- 
fugal acid treating system in the Port Jerome, 
France, refinery. 
East Texas Refining Com- 
pany, headed by Freeman W. Burford, is to 
erect a new cracking unit in its Henderson, 
East Texas refinery; completion planned about 
the middle of March. 


Cracking Plant: 


Sale: Pacific Public Service Company, San 
Francisco, (Standard Oil Company of Califor- 
nia subsidiary), has sold its group of butane 
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gas plants in Washington and Oregon to qa 
group headed by Bernard W. Ford, vice presi. 
dent of Blyth & Company, investment house, 
and also vice president of Pacific Lighting 
Corporation. 


Purchase: Bachman Petroleum Corporation, 
operating in Sante Fe Springs, Playa del Rey 
and Long Beach, California, has purchased the 
W. P. Andrews refinery at 1820 East 29th St, 
Long Beach. 


Carbon Black Plant: Commonwealth Gas 
Company, Los Angeles, is reported planning 
exploitation of the Lake Tulare natural gas 
area and the erection of a carbon black plant 
using a process owned by The Parsons Com. 
pany, San Francisco, and consists of five units, 
The process is reported as of the “smokeless” 


type. 
Operating: Golden Bear Oil Company, Oil. 
dale, near Bakersfield, California, has started 


operating its 500-barrel plant producing lubri- 
cating oil distillate, amd road oil. S. R. Rose. 
berg, president, J. M. Feldman, assistant to 
president and in charge of sales; H. H. Bell, 
vice president, Benj. Schofeld, secretary and 
treasurer, C. W. Prewett general superintendent, 
Henry McRea Oliver, geologist and petroleum 
engineer, and Ben Sellmeijer, plant superin- 
tendent. 


Treating Unit: Cosden Oil Company, Big 
Spring, Texas, is starting operation of a new 
Lachman zinc chloride treating system installed 
in conjunction with the company’s new distilla- 
tion and cracking facilities. 


Treating Unit: Shell Petroleum Corporation, 
Wood River, Illinois, is starting operation of 4 
new installation of the Lachman, zinc chloride 
treating system. 


Stabilizing System: Crown Central Petroleum 
Corporation, Pasadena, (Houston), Texas is 
installing a gasoline recovery and _ stabilization 
plant. Additional construction work in distill 
tion and cracking is reported contemplated by 
the company. Present contract to Alco Prod- 
ucts, Inc., including four towers, 14 tanks and 
accumulators and 24 exchangers. 


Docks: Phillips Petroleum Company, Pasa- 
dena, Texas, (Houston), is adding additional 
tankage and enlarging its docks on the Hous 
ton Ship Channel. 


Gasoline Plants: Lone Star Gas Company, 
Dallas, has announced plans for erection of 
possibly four or six natural gasoline plants in 
the Texas Panhandle territory, at reported cost 
of approximately $200,000 each. Construction 
data not definitely settled. 


Gasoline Plant: Clymore Gasoline Company, 
headed by Garland Clymore, Refugio, Texas, 
has petitioned the Texas Railroad Commission 
for permission to erect a 15,000-gallon natural 


gasoline plant in the Agua Dulce field, Texas 
Gulf Coast. 
Refinery: Utah Refining Company, Kilgore, 


Gregg County, Texas, has erected a small skim- 


ming plant, on the Missouri Pacific Railroad. 


Recovery Plant: The Texas Company, at its 
Port Arthur, Texas, plant, has begun erection 
of a large modern gasoline recovery and sta 
bilization system. In addition, considerable 
modernization work is under way at several of 
the Holmes-Manley cracking units. 
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REFLEX GAGES 


have been used for steam boilers for 25 years 
and are now being used by leading oil companies 


for indicating oil levels in tanks, towers, stills, etc. 
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*‘A man may be down but he is never out,” 
ge with an MSA First Aid Kit on the job—con- 
zation tains everything necessary to properly treat 
istilla- wounds, burns, fractures, shock or severe 
ed by bleeding. 
Prod- 
9 and The MSA Heavy Duty First Aid Kit illus- 





trated, is an excellent all purpose 
kit and is available in four sizes, 
—10, 16, 24, and 36 units, 
neatly packed in 20 gauge 
steel cases, electrically 
welded and built to with- 
stand the hardest usage. 
The unit packages of 
dressings, splints and 
other items are so 
packed that they can- 
not shift or become 
disarranged. 
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New Equipment for the Modern Pilani 





Gas Indicator 
LINDE AIR PRODUCTS COMPANY 
Linde Air Products Company, New 
York, announces the U. C. S. All-Serv- 
ice gas indicator as the latest addition 
to its gas indicating equipment. It 
supplements two other indicators, the 
U. C. C. Methane Detector and the U. 
C. C. Combustible Gas Indicator. The 
new indicator has been designed pri- 
marily for the manufactured gas indus- 
tries, although other fields will find it 
of equal value. The instrument indi- 
cates how flammable or explosive an 
atmosphere is, it shows the presence 
of poisonous gases or vapors, and in- 
dicates any defficiency of oxygen. 


Motor Starter 


ELECTRIC CONTROLLER & 
MANUFACTURING COMPANY 


Electric Controller & Manufacturing 
Company, 2714 East 79th Street, Chi- 
cago, recently announced the EC&M 
Type ZO centrifugal motor starter. 

This is a heavy duty, oil-immersed 
starter especially developed to provide 
adequate single phase and overload 
protection for the motors used on cen- 
trifuges. Due to the long time re- 
quired to bring these motor-driven ma- 
chines up to speed, the overload de- 
vice employed in starters for this serv- 
ice must be so designed that they will 
not trip during the long starting pe- 
riod, yet must be set at a current value 
low enough to protect the motor 
against single phase and overload con- 
ditions during running. 





EC&M Centrifuge Motor Starter 
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The overload relays used in these 
starters are so designed that they prac- 
tically duplicate the sensitive and ac- 
curate protection afforded by a stand- 
ard starter. This means that, although 
the initial starting period of a centri- 
fuge is between five and six times 
longer than that of the ordinary motor- 
driven machine, adequate overload pro- 
tection is assured with these starters 
by use of current-limiting transform- 
ers so that the relays do not trip under 
the excessive current conditions dur- 
ing starting. The relays can thus be set 
at a value low enough to adequately 
protect the motors against small over- 
loads and single phase operation when 
the motor is running at full load rated 
speed. 


Self Supporting Panels 
GENERAL ELECTRIC COMPANY 

General Electric Company, Schenec- 
tady, New York, announces develop- 
ment of self-supporting steel panels for 
mounting small oil circuit breakers for 
isolated installations. The equipment 
is suitable for use on ungrounded sys- 
tems up to 2500 volts. The oil circuit 
breaker interrupting ratings are 20,000 
to 50,000 kva. The advantage of this 
equipment lies in the fact that it can 
be connected up and put into operation 
immediately upon its receipt inasmuch 
as it requires no assembly of apparatus 
or adjustment of the breaker or mech- 
anisms. All this work is done at the 
factory and the equipment is shipped 
in full working order. 

The new equipment 
consists of an iso- 
lated flanged _ steel 
panel, to which sup- 
porting feet have 
been welded, so that 
the panel when fast- 
ened to the floor be- 
comes a self-support- 
ing structure. In ad- 
dition to the breaker 
and its operating lev- 
er, accessory appara- 
tus such as current 
transformers, relays, 
etc., can be mounted 
on the panel. If de- 
sired, a metal guard 
can be obtained to 
enclose the back of 
the equipment from 
the top of the break- 
er tank to the top of 
the panel. 


Forged Steel Valves 
HENRY VOGT MACHINE COMPANY 
Henry Vogt Machine Company, 
Louisville, Kentucky, announces a new 
line of valves. These are forged stee| 
gate valves with union bonnet and in. 
side screw stem, the bonnet having a 
gasket or ground joint, as desired. The 
seats are rolled in and may be easily 
removed while the wedge is solid. The 








ee 


Vogt Valve 


valves are available in sizes from one- 
fourth-inch to two-inch; are designed 
for oil or steam service up to 600 
pounds pressure and 800°F., or non- 
shock cold working pressure up to 
1500 pounds. They are designed so that 
they may be repacked while under pres- 
sure. They are furnished with steel, 
stainless steel, Nitralloy, or Monel 
metal trimmings to suit the intended 
service. 


Tube Fastening 
CRANE PACKING COMPANY 

Crane Packing Company, 1800 Cuy- 
ler Avenue, Chicago, has developed 
two methods of tube fastening at the 
inlet end of surface condenser, cooler, 
and heater tubes, which have none of 
the disadvantages of tube rolling, and 
which are said to have the advantage 
of firmly fixing the tubes, allowing ex 
pansion to take place entirely toward 
the outlet tube sheet. 

The first method consists of a gasket 
inserted into the bottom of the drilling 
and then a soft Admiralty metal cone 
is slipped over the tube against the 
gasket. Next a hard Admiralty metal 
seat is slipped into the cone. Against 
the seat is screwed a streamline fer- 
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There are no better meters than Empire Meters for meas- 
uring petroleum products. They are known and endorsed 
by oil men throughout the world. No other meters have 
the famous Empire Balanced Piston. 


NATIONAL METER COMPANY 


4213 First Avenue, Brooklyn, N. Y. 


BOSTON CHICAGO SAN FRANCISCO LOS ANGELES 
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Now. . . the Taylor 


“FULSCOPE” 
REGULATOR 


8 MAJOR ADVANCES .. 


1. A graduated dial provides 
quick, accurate adjustment to the 
one best sensitivity for the controlled 
apparatus. 


2. Reverse action obtained by 
changing the position of one part. 
Takes but a few minutes. No extra 
parts required. 


3. Improved setter point adjust- 
ment makes possible more sensitive 
and more accurate temperature set- 
tings. 





4. New type linkage reduces pen 
drag to the absolute minimum— 
makes pen drag almost theoretical. 







It disappears entirely for intermedi- 
ate and low points of sensitivity. 


5. Improved pen arm gives more 
uniform pressure between pen and 
chart. Entire arm of flexible stain- 


of ruggedness and practically elimi- 
nates friction. 


7. Calibration obtained by simply 
positioning bearing in slot of arm 
attached to bourdon coil. 
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less spring steel. New type microm- 


eter screw facilitates adjustments. 8. Tube systems of Taylor Ac- 


curatus tubing can be easily re- 
placed on the job with a minimum 
of adjustments. 


6. Improved bearings and lighter 
leverage system without sacrifice 


A balanced control—new precision and adaptability for 
every temperature and pressure control requirement 


OT just an improved model—the Taylor “‘Fulscope” Regu- 

lator incorporates features which revolutionize regulator 
application. It provides an adjustment by which the one cor- 
rect sensitivity can be quickly obtained while the instrument is 
in service. An unskilled operator with a screw driver can set 
this “Universal Sensitivity Adjuster” to obtain any character 
of control desired. 

Performance has been proved. In Taylor laboratories—in 
the field—Taylor “‘Fulscope” Regulators have been submitted 
to the most rigid practical tests. Within their range, you are 
assured of their ability to meet every temperature and pres- 
sure control requirement with a degree of accuracy and effici- 
ency never before obtainable. 

Send for bulletin giving more details about the Taylor “Ful- 
scope” Regulator or ask a Taylor Representative to call and 
discuss it with you. Address, Taylor Instrument Companies, 
Rochester, N. Y. 
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Now Is the Time 


TO RE-COVER 
YOUR 
FILTER 
LEAVES 
WITH 
LONG 
LASTING 
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SMOOTH-TEX 
METALLIC FILTER CLOTH 


You can do the work, using 
our improved method and 
fittings or we do it for you. 


Write to-day 


MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N. Y. 
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(Campbell Boiler 
Feed Water 
Regulator 


C) Reducing Valves 
C) Damper Regulators 


Cl Temperature Reg- 
ulators 


[C) Pump Governors 





Regulating Valves 
For Every 
REFINERY 
SERVICE 


Check those Atlas 





Products at the 
left on which you 
want complete in- 
formation, includ- 
ing prices. Clip 
out, attach to 
your letterhead 
and mail to us. 








Ci Float Valves Fyne A” 
C2 Swing Joint Auniiiory 
Fittings Operated 
C Thermostats 
C2 Balanced 
Valves 
ZC Control 
Valves 





Tne Anema Y 


275 South St., Newark, N. J. 










rule, which is so designed as to come 
flush with the tube sheet. An alternate 
method consists of the gasket, cone 
and special ferrule, which is so beveled 
that it replaces the seat and the fer- 
rule described above. The construc- 
tion in these two methods is shown by 
Figures 1 and 2. 








Crane Tube Fastening 


The ferrule applies a pressure 
against the seat, compressing the soft 
cone radially against the diameter of 
the tube, and gives a good mechanical 
seal without measurable deformation 
of an 18 gauge tube. 


By this method in combination with 
John 'Crane Metallic Condenser Pack- 
ing for the outlet end, as shown in 
Figure 5, the tubes may be removed 
from the condenser by simply remov- 
ing the ferrule, drifting the tube 
through the outlet packing and remov- 
ing the tube from the inlet end. The 
fitting parts are interchangeable and 
may be re-used and, by careful drifting 
of the tube through the packing at the 
outlet end, it is possible to slide the 
tube back and caulk the packing home 
so that the unit can again be put on 
the line without leakage. 

In cases where erosion, aeration or 
tubemetal thinning at the inlet end is 
experienced from any cause, it is pos- 
sible with this fitting to remove the 
tube from the condenser, turn it end 
for end and make possible twice the 
life of a tube which was originally 
rolled at one end. 


Figure 3 shows how many tubes 
have become necked or damaged. Fig- 
ure 4 shows how these same tubes 
may be refitted by a second John 
Crane method so that the damaged 
part of the tube is towards the outlet 
tube sheet, and at this point metallic 
packing may be applied. This method 
provides a metal-to-metal joint at the 
inlet tube sheet and tubes are fixed 
at one end, allowing all the expansion 
to take place towards the outlet tube 
sheet. Tubes are removable for in- 
spection and may be replaced through 
the outlet packing, as in the first 
method. 

Special tools have been designed for 
use in installing rapidly by either of 
the two methods. Parts should be of 
the same materials as the tubes to pre- 
vent electrolytic action. The manufac- 
turer is prepared to furnish parts in 
the copper and copper-nickel alloys. 


Valve Operator 
PHILADELPHIA GEAR WORKS 


Philadelphia Gear Works, 330 West 
42nd Street, New York, announces that 
it has completely redesigned the Limi- 
torque electric valve operator so that 
it is more correct in principle and ap- 
plication. 

The control consists of a self-con- 
tained reducing gear unit with mechan- 
ical and electrical limit built into the 
mechanism. The valve operating nut 
that raises and lowers the valve disc 
is incorporated in the casing and is 
supported by heavy duty Timken roller 
bearings. 

The motor which operates at 1800 
r.p.m. is first reduced by a low ratio 
helical gear and the final reduction is 
by a steel and bronze worm gear. The 
whole mechanism is immersed in oil 
and needs no attention for six months 
after installation. Every moving part 
is completely enclosed, dust and mois- 
ture proof for operating in any atmos- 
phere or outdoors. It is made in three 
sizes which with two motors per frame 
allows of six combinations. 

Valves of three to 72-inch diameter 
are listed as operable by the various 
machines, and sizes from three to 24 
inches are capable of pressures up to 
600 and 1000 pounds per square inch. 
The machine is adaptable to every 





A.S.T.M.-C.F.R. OCTANE RATINGS 
Natural Gasoline and Gas Analysis 


Using Podbielniak apparatus. 
All other tests on Petroleum Products. 


Phoenix Chemical Laboratory 
testing laboratory” 
Chicago, Iil. 


“an exclusive petroleum 
3953 Castello Ave. 








Electrically Driven Centrifuges 
Hand Centrifuges 


WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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Limitorque Valve Operator 


form of gate and globe valve, sluice 


gates, dampers, heavy factory doors, 


monitor sash operation and for any 
mechanism having a definite movement 
that must be stopped or reversed at 
the end of travel. It is equally adapt- 
able to existing hand operated valves. 
Some of the advantages listed are: It 
is correctly applied to the valve with- 
out any external gears. It is self-lub- 


ricating. 

By the use of the torque switch, the 
valve stem and operating parts are pro- 
tected against breakage, should the 
movement of the disc be obstructed by 


foreign matter. 


It tightly seats the disc to any de- 
sired degree of seating pressure. 

Hand operation is always available 
Without the use of any magnetic or 
hand clutch, by simply attaching the 


handwheel to the extended shafts. 


Recording Regulators 
TAYLOR INSTRUMENT COMPANIES 


Taylor Instrument Companies, Roch- 
ester, York, Taylor 
“Fullscope” recording regulators for 


New announces 
temperature, pressure, rate of flow, and 
liquid level 
clude 


control. The design in- 


the “Universal Sensitivity Ad- 
juster,” a graduated dial being used to 
indicate the sensitivity 
through its use the manufacturer 
Claims that the infinite number of op- 
trating conditions encountered can be 


setting, and 


met and accuracy of control main- 
tained. 

The mechanism consists of light 
weight but sturdy duraiuminum move- 
ment, essentially frictionless bearings, 
precision assembly. Conversion from 
direct acting to reverse acting or vice 
versa is said to be easily and quickly 
accomplished. It is said that by means 
of a sector and pinion mechanism, the 
control point can be changed with 
smoothness and precision. 

Temperature and pressure regulators 
are adaptable to applications requiring 
a different temperature or pressure 





range by substituting a tube system 
and chart with the required range. It 
is said that it is equally easy to con- 
vert a temperature instrument into a 
pressure instrument and vice versa. A 
damaged tube system can be replaced 
in a similar manner. 

All “Fullscope” regulators, whether 
for controlling temperature, pressure, 
rate of flow, or liquid level, have iden- 
tical mechanisms and principles of op- 
eration, differing only in their means 
of actuation. This feature insures in- 
terchangeability of parts and uniform- 
ity of operations. Warren Telechron 














A 2" one-piece corrosion-resisting 


Durimet Alloy Steel Y Valve 


This is Just One of Our 
Produets That Refiners Use 


The Duriron Company makes a 
number of standard products for 
refiners: 
Y Valves and “Plunger-Release” Valves 
in a wide range of sizes. 


Circulating and heating jets for sludge 
acid cookers. 


Mixing Nozzles for acid treating. 


Centrifugal Pumps from 1-inch to 8-inch 
discharge. 


Pipe and fittings. 
Special castings and replacement parts for 
acid concentrators. 
Any of these products are available 
in acid or alkali resisting alloys. 


World’s Headquarters for Corrosion- 
Resistant Materials and Equipment. 


THE DURIRON COMPANY, Inc. 
412 N. Findlay St., Dayton, Ohio 


DURIMET 
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There are dozens of places about 
the modern refinery where the 
products of The Duriron Company 
are needed; in fact, are in daily 
use in the most modern and up-to- 
date plants. 


The roll of Duriron users embraces 
every well-known name in the in- 
dustry. 


Put your corrosion problems up to 
us. Our Technical Man will gladly 
render a very helpful advisory 
service without cost to you. 











electric clocks are standard equipment; 
spring wound clocks being optional. 

The instruments are supplied in stur- 
dy, one-piece, die-cast aluminum cases, 
rust,- dust- and fume-proof; providing 
ample room for any adjustment, either 
fact-mounting or flush-mounting types 
with dull instrument black finish, or 
white if specified. 

The manufacturer states that these 
instruments can be perfectly balanced 
with practically any operating condi- 
tions by a simple screw driver adjust- 
ment of the “Universal Sensitivity Ad- 
juster.” 


Safety Alarm 
SHAND & JURS SALES COMPANY 


Shand and Jurs Sales Company an- 
nounces a new float-operated high or 
low level safety device for use on drip 
drums, boilers, working storage tanks 
and the like. Its function is to operate 
a Klaxon, light, bell or whistle when 
the level of liquid in the container 
reaches the danger point. The manu- 
facturers state that it can also be ap- 
plied as a make or break on an elec- 
tric circuit for controlling motor-op- 
erated valves, or for any other purpose 


eG 


First Choice: 
The Refiner | 


More men in the Oil Refining business are regu- 


lar subscribers to THE REFINER than to any other 


| oil paper. It is First Choice among refinery execu- 


tives, superintendents, engineers and departmental 


heads throughout the world. 


advertising. 





Being the only paper devoted entirely to the 
Manufacturing Division of the Industry, and the 
favorite with the men in this field, it is only natural 


that THE REFINER should also carry by far the 


largest volume of refinery equipment and service 


It is your paper—Renew your subscription 


promptly. 





The Refiner- First in its Field 
RI pee eae RS aR le aR i eaten crencmae 
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needing an automatic electric switch 
or gas valve. 

A feature of this safety alarm pro. 
vides for only one pipe connection to 
the container, making it easy to install 
and prevents it from being affecied by 
surging conditions in the container, ]} 
is being furnished in specifications to 
comply with all pressure and gravity 
conditions ordinarily used in refinery 
or gasoline plant operation. 


Vertical Compressor 
GARDNER-DENVER COMPANY 


Gardner-Denver Company, Quincy, 
Illinois, has designed and is offering a 
new line of vertical compressors, which 
were perfected to reduce operating 
costs. 





Garduner-Denver Compresser 


Inlet and discharge valves are 
cushioned, silent, durable and efficient, 
according to the manufacturer. Extra 
large water jackets surround the cylin- 
ders and valves to insure a minimum 
cylinder temperature. A water cooled 
inter-cooler conserves power and in- 
creases volumetric efficiency by cool- 
ing the air between stages. 

The crankcase shafts are of large di- 
ameter forged steel, supported by three 
main bearings of the bronze-backed 
babbitt-lined full circle type. Pressure 
feed lubrication to all bearings is pro- 
vided through drilled passages, to elim- 
inate oil pipes which are subject to 
breakage and leakage. A rotary oil 
pump assures constant and_ uniform 
oil pressure. 


Die Heads 
THE LANDIS MACHINE COMPANY 


The Landis Machine Company, Waynes 
boro, Pennsylvania, has developed 
a new series of threading die heads 
which are designed to supplement but 
not to supersede its present line of 
heads. 

The new numbers are made in 5 
inch, %-inch Lanco heads (Type V) 
for hand operated threading machines; 
the %-inch, %-inch and 1%-inch Lar 
dex heads (Type L) for automatic 
screw machines; and 5-inch, 7-inch 
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and 11%4-inch Landmatic heads (Type 


H) for turret lathes. 

These new die heads are made of a 
special alloy steel, and are hardened 
and carefully ground. They are simple 
in design, and are recommended for 
work that requires close thread limits. 
In design the heads represent a radical 
departure from the conventional Lan- 
dis design. The chasers used in the 
Lanco, Landex or Landmatic heads 
now in use are interchangeable with 
those used in the Types V, L, or H 
heads, however. 

The die heads can be employed for 
cutting both right and left hand threads 
by using the proper chaser holders. 
The same chasers are used for right 
and left hand work by grinding the 


cutting angles at both ends of the 
chasers. 
Complete details and specifications 


of the new die heads are given in Bul- 
lectin No. F-80. 


Valve 
THE LUNKENHEIMER COMPANY 


The Lunkenheimer Company, Cincin- 
nati, Ohio, announces its Renewo and 
Ferrenewo valves with plug type “NS5” 
alloy seats and discs for severe service 
demanding resistance to destructive ac- 
tion on valve seat bearings. The alloy, 
“NS5,” developed by the company’s re- 
sarch department, is a non-galling, non- 
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lunkenheimer Plug Type “Ferrenewo” 

and “Renewo” Valves 

trous composition of 300 Brinell hard- 
tess, said to be resistant to wear, abra- 
‘on, erosion, corrosion, and retains its 
hardness at high temperatures. Plug type 
valves are made with full length, deep 
‘ated plugs. Each plug is ground into 
'S own seat to a uniform bearing from 
‘nd to end, to secure a leak-proof fit. 

Iron body bronze mounted Ferrenewo 
Dlug type valves are made for 150-pound 
SP. while the bronze Renewo valves are 
nade in both 200 and 300 pound SP. pat- 
tts. Except bodies and bonnet rings, 
il parts of the valve are interchangeable. 


Centrifugal Pumps 
INGERSOLL-RAND COMPANY 
Ingersoll-Rand Company, 11 Broad- 
Pump division, an- 
nounces Class NT, 
Cameron Multi-Stage centrifugal boil- 


way, Cameron 


a new series 
er feed pumps, designed for pressures 
up to 600 pounds. They are reported 
suitable for boiler feed, oil refinery 
service, drainage, water supply and cir- 
culation systems, and general hydraulic 
work. 


The pumps are modern-speed, single 





multi-stage type with heavy duty ball 
bearings, and built in either six cr four 
For hot cold 
water service the casing is cast iron 


stages. normal and 


and the impellers and casing rings are 
bronze, differing in composition. Chan- 
nel rings are cast iron, and shaft 
sleeves of suitable alloy. Where neces- 
sary to resist corrosive or erosive ac- 
tion of the liquid pumped, these parts 
are made of other materials, such as 
various alloy steels, or other metals to 
suit individual needs. 

Cameron NT pumps, it is said, are 


suction, opposed impeller, diffusorless, designed for efficient operation, de- 














HOW 


to get the most out of steam 


Where you need drives for pumps, fans, 


etc. and a supply of process steam 


USE TURBINES 


Tursrnes give you a lot for your 


money. 


A large Texas plant, for example, uses 
32 G-E turbines for driving pumps and 
fans and uses every bit of exhaust 
steam for heating. The steam condi- 
tions in this plant are properly bal- 
anced for maximum efficiency. 


Records Prove Reliability of 
G-E Turbines 

The records of these 32 turbines in- 

dicate the kind of performance you can 

expect from G-E turbines for mechan- 

ical drive. 


All 32 run continuously, 24 hours a 
day, day in and day out. None has 
been stopped except when the appara- 
tus it drives was shut down. 


The maintenance is negligible, result- 
ing in maximum plant output. 


G-E Turbines Answer the De- 
mands of Oil Refineries 


The G-E line of small turbines is com- 
plete from 5 hp. and up; single-stage 
and multistage; condensing and non- 
condensing for continuous or stand-by 
service; indoors or outdoors. 


And with them, of course, goes General 
Electric engineering—service in appli- 
cation, installation, and during opera- 
tion— service that is available now 
and at any future time. 


Write for Bulletin GEA-1145B, on 
“Steam Turbines for Mechanical Drive.” 
Address the nearest G-E office, or 
General Electric Company, Dept. 
6B-201, Schenectady, N. Y. 


720-219 


GENERAL @ ELECTRIC 























pendability and low maintenance costs. 
The rotor is hydraulically balanced by 
placing an equal number of impellers 
back to back. They are designed and 
built for 3600 rpm, which leads to high 
efficiency, a smaller driver, resulting in 
reduction of floor space, weight and 
lower costs. 

Large, anti-friction, heavy duty ball 
bearings mounted in dirt- and grease- 
tight houses are provided to assure op- 
eration at high speeds. They require 
infrequent lubrication, have negligible 
wear, which tends toward accurate 
alignment during service. 

Because of the impeller arrangement, 
a high-pressure stuffing box is not re- 
quired; one box is under second-stage 
pressure and the other is under suc- 
tion pressure. The two-piece, self- 
locking stuffing box glands can be re- 
moved entirely from the shaft, which 
facilitates packing the box. 


Air Preheater 


The Air Preheater Corporation, 60 E. 42nd 
Street, New York, (under management of The 
Superheater Company), manufacturers of the 
Ljungstrom continuous regenerative counter- 
flow air preheater has issued a new bulletin, 
No. 933. It illustrates various applications of 
the Ljungstrom air preheater and should be of 
interest to public utility and industrial steam 
power plants, and to those interested in indus- 
trial heat recovery. 


ELEMENTS 


in 


Specializing in: 


STILL SETTINGS 
RADIAL TILE and 


STEEL ERECTION 
FOUNDATIONS 
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CORRECT FURNACE DESIGN AND 
PROPER ASSEMBLY OF MATERIALS 
ARE THE MOST IMPORTANT 


FURNACE CONSTRUCTION 


BOILER SETTINGS 


BRICK CHIMNEYS 


Furnace Construction Co. 


1216 Tower Petroleum Bldg., Dallas, Texas. 





Items About Manufacturers 





Wilbin Instrument Company, 40 East 34th 
Street, New York, announces its recent organ- 
ization with Gus A. Binz, president; Clement 
Wells, vice president, and E, A. Ileman, direc- 
tor and chief engineer. Mr. Wells is also presi- 
dent of Sarco Company, manufacturers of steam 
traps and heating specialties. The new com- 
pany plans to manufacture and market a com- 
plete line of electric instruments for control of 
temperature, humidity, pressure, vacuum and 
liquid levels as used in heating, air condition- 
ing, refrigeration and the process industries. 
The company has contracted with Crosby Steam 
Gage & Valve Company to manufacture its 


goods, 


Mr. Binz, president, has many years experi- 
ence in marketing of industrial instruments and 
has been sales promotion manager of Sarco 
Company for the past four years, and will con- 
tinue his association with the company in an 
advertising capacity. Previously he was nine 
years general sales manager of American 
Schaeffer & Budenberg Corporation. 


A. E. Ileman is a research engineer who has 
specialized in the development and design of 
industrial instruments for the past 20 years. 


K. R. Sutherland Company, Boston, an- 
nounces that Louis H. Brendel, for the past 
five years advertising manager of Mason-Neilan 
Regulator Company, has joined its staff. Ma- 
son-Neilan Regulator Company, manufacturers 
of regulating and control equipment, have se- 
lected K. R. Sutherland Company to direct its 
advertising. 


HOUSTON, 






















The Oil Equipment Sales Corporation, Hoys. 
ton has appointed P. B. Hamilton to its Gulf 
Coast sales forces, following his services as 
warehouseman for the past few years. He js 
succeeded by Howard Smith in the Houston 
headquarters office. 


American Radiator Company announces that 
Arthur R. Herske, for the past three years sales 
promotion manager for American Radiator & 
Standard Sanitary Corporation, has been ap. 
pointed vice president and general manager of 
sales. 


Harrisburg Pipe & Pipe Bending Company, 
Harrisburg, Pa., announces the election of Wil- 
bert Wear, treasurer, as president of the com- 
pany, succeeding the late Charles B. Houck. 
He continues as treasurer. N. W. Cassel has 
been elected vice president and will also con. 
tinue as secretary. H. B. Liggett, formerly 
general plant superintendent has been appointed 
general manager. 


The American Cyanamid & Chemical Corpo- 
ration has opened offices in the New Center 
Building, Detroit, Michigan, with George §. 
Horsfull, resident representative, in charge. 


Youngstown Sheet & Tube Company, Youngs 
town, Ohio, plans to expand its present electric 
weld mill at the Briar Hill plant, to include 
smaller sizes of electric welded pipe, Frank 
Purnell, president, has announced. 

The mill now manufactures electric weld pipe 





Elements of 
Fractional 
Distillation 


By 
Clark Shove Robinson 
Assistant Professor of 
Chemical Engineering, 
Massachusetts’ Institute of 
Technology 








INTERNATIONAL CHEMICAL SERIES 


GULF PUBLISHING COMPANY 


P. O. Box 1307 


TEXAS 
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in sizes from 18 to 26 inches. New extension 
of the mill permits manufacture of pipe from 
16 inches down to eight inches. Cost of the 
extension will be about $500,000. 


Spang & Company, Butler, Pennsylvania, has 
the opening of a warehouse and 
wholesale store at Mt. Pleasat, Michigan. E. 
E. Lewis will be resident manager. The com- 
pany manufactures a line of oil field drilling 


announced 


tools and specialties. 


Boiler Specialty Company, Houston, manufac- 
turers of the new “Red Devil” gas burners, 
announces the appointment of Carl Craig and 
Bill Marr as field representatives in the Gulf 
Coast territory. 


A. M. Byers Company, Pittsburgh, Mr. M. 
]. Czarniecki, general sales manager, announced 
the appointment of J. B. Turkee, February 1, as 
manager of the company’s Houston office. Mr. 
Durkee formerly represented the company in 
Houston, but more lately has been stationed in 
Tulsa. 


Mason-Neilan Regulator Company announces 
that Donavon B. Church has been transferred 
from the San Francisco branch office to the 
factory engineering department at Boston. 


H. F. (Mike) RYAN 


H. F. (Mike) Ryan has been made special 
representative in the Tulsa territory (Oklahoma 
and Southern Kansas) for Gardner-Denver Com- 
pany. Mr. Ryan formerly was connected with 
W-K-M Company and is well known to the Mid- 
Continent. oil trade. 


_ Henry N. Paris, manufacturers representative 
lor W. C. Norris manufacturer, and Reading, 
Pratt & Cady, recently moved into new quar- 
ters at 1121 North San Jacinto Street, Sec- 
ton 18, Houston. The new location affords 
ample office and warehousing space, and full 
stocks will be carried. 


The Louis Allis Company, Milwaukee, an- 
Nounces that Chas. F. Norton, formerly vice 
President and general manager of Howell Elec- 
tte Motors Company, and who recently became 
‘sociated with the company, has been made 
Seneral sales manager. 





Howard Conley, president of The Walworth 
Company, New York, was recently elected pres- 
ident of the American Standards Association 
for 1934. 


J. J. Brown has been elected president of the 
Foster Wheeler Corporation to fill the vacancy 
caused by the death of L. B. Nutting. Mr. 
Brown joined the Wheeler Condenser & Engi- 
neering Company in 1907 as vice president and 
general manager. In 1919, upon the death of 
Mr. Wheeler, Mr. Brown was elected president. 
In 1927 the Wheeler Condenser & Engineering 
Company, combined with the Power Specialty 
Company to form the Foster Wheeler Corpora- 
tion, and Mr. Brown was made chairman of the 
board of the new company. 


Republic Steel Corporation, E. C. Smith, 
chief metallurgist, announces that Harry W. 
McQuaid has joined the metallurgical staff for 
that company and will devote his time to re- 
search and development work. Howard W. Bur- 
kett has been transferred from Youngstown to 
Buffalo as metallurgical engineer; Elmer Larned 
is now in a similar capacity in the Chicago 
district. H. T. Blair, metallurgical engineer has 
joined the staff to specialize in tin plate prod- 
ucts, and Karl Kautz, ceramic engineer also has 
joined the organization to specialize in research 
and field service on enameling sheets. M. J. R. 
Morris and E, R. Johnson will continue in their 
respective metallurgical capacities in the Central 
Alloy Division, where all of the companies 
stainless steels and much of the alloy steels are 
produced. 


The Bristol Company, Waterbury, Conn., an- 
nounces the incorporation of The Bristol Com- 
pany of Canada, Ltd., with headquarters at 64 
Princess Street, Toronto, Ontario, Canada, 
where Bristol, recording, indicating and control 
instruments will be made in addition to contin- 
uance of the company’s service laboratory. J. 
S. Mayberry has been appointed manager. 


Croll-Reynolds Company, 17 John Street, New 
York, announces that arrangements have been 
completed for F. M. de Beers, former president 
of Swenson Evaporator Company, to handle its 
chemical engineering equipment in the Middle- 
west. Mr. de Beers will retain his headquarters 
at 20 North Wacker Drive, Chicago, and will 
also continue to represent Leader Industries, 
Inc. 


General Refractories Company, New York, 
announces election of M. D. Clapper as presi- 
dent, succeeding John R. Sproul, who resigned. 
Mr. Clapper had been chairman of the board, 
which post is now vacated. Mr. Sproul also re- 
signed as a director of the company and was 
appointed assistant to the president. 








Buy one respirator and several 
parts. Interchanging parts gives 
protection for dusts, fumes, 
smoke, paint spray mists. 


Write for details 
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When rough usage and 
severe service demand 
the utmost in vise de- 
pendability, you'll find 
this unbreakable “Vulcan” with- 
out equal. 

Williams’ “Vulcan” Vise is made 
throughout of wrought steel with 
drop - forged jaws, base and 
handle. No castings whatever are 
used in its construction. Compact 
in design, it is light-weight and 
convenient to use—rapid in its ac- 
tion and positive in grip. Chains 
are of GENUINE “Vulcan” qual- 
ity. 

Williams’ “Vulcans” are available 
in four sizes for ¥s” to 8” pipe. 
Like all Williams’ products they 
are fully guaranteed. Literature 
will be furnished on request. 


Buy from your distributor. 


J. H. WILLIAMS & CO. 


“The Drop-Forging People’ 
75 SPRING ST., 
NEW YORK, N. Y. 


Western Warehouse, Sales Office: Chicago 
Works: Buffalo, N. Y. 


GENUINE 


ILLI 
VULCAN 


DROP-FORGED 
CHAIN PIPE VISE 
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Y, CATALOGS... BULLETINS ’ 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Cocks and Valves y 
General Ceramics Company, 71 West 35th 


Street, New York, has issued the following 
bulletins: The ‘“Neverstick” Plug Cock, for 
handling and regulating the flow of acids and 
other chemicals, includes detailed description 
and diagrams. The second bulletin deals with 
the company’s Hill-McCanna (Saunders Patent) 
Diaphragm Valve, with body made of General 
Ceramics Chemical Stoneware, and includes full 
description and drawings. 


Valve Operator 
Philadelphia Gear Works, 330 West 42nd 


Street, New York, in a fully illustrated bulletin 
describes its completely redesigned Limitorque 
electric valve operating mechanism for use with 
valves from three-inch to 72-inch diameter. 
With yalves from three-inch to 24-inch diam- 
eter the mechanism is useable at pressures to 
600 and 1000 pounds per square inch. 


Regulators 

Taylor Instrument Companies, Rochester, 
New York, has issued a bulletin “Taylor Full- 
scope Recording Regulators’, for temperature, 
pressure, rate of flow and liquid level regula- 
tion and control. 


Stainless Steel 

The American Rolling Mill Company, Middle- 
town, Ohio,.is distributing a pamphlet ‘“What’s 
a Good Stainless Steel Supposed to Do?’, de- 
scriptive of Armco stainless steel alloys 18-8 
and 17. 


Roller Bearings 

The Timken Roller Bearing Company, Can- 
ton, Ohio, has published a 258-page journal 
which describes various types of roller bear- 
ing manufactured by the company. Technical 
data on ratings, local calculations, bearing selec- 
tion and complete information pertaining to 
mounting, are also given. 


Iron Pipe 

Republic Steel Corporation, Youngstown, 
Ohio, has issued Bulletin Form ADV. 220-B, 
which shows technical data and tests relating 
to various grades of iron pipe manufactured 
by the company. The bulletin is well illustrat- 
ed, and the tables are instructive. 

The company has also issued Bulletin Form 
ADV. 222-B, a 24-page booklet which is en- 
tirely stripped of installation illustrations and 
advertising copy and will appeal to the engineer 


rear a 
! 


or practical operating man who wants facts on 
the corrosion-resisting qualities of iron pipe. 


Motor Drive Bases 

Rockwood Manufacturing Company, Indian- 
apolis, Indiana, recently issued five new folders 
covering current development in Rockwood 
pivoted motor drive bases. The ceiling’ and 
vertical types of bases are new, and are de- 
scribed fully in the folders. 


Activated Alumina 

Aluminum Company of America, Pittsburgh, 
recently issued a brochure which describes the 
commercial applications of activated alumina, 
which is a new industrial absorbent. 


Pyrometer 

The Brown Instrument Company, Philadel- 
phia, is distributing a folder describing the new 
Brown Potentiometer Pyrometer, and _ illustrat- 
ing the principal features of construction. Cat- 
alog 1101, more fully describing the instrument 
is also available. 


Welding 

Metal & Thermit Corporation, 120 Broadway, 
New York, has issued a new illustrated booklet, 
“Thermit Welding - Industries Maintenance 
Tool.”” The booklet describes Thermit Welding 
in the welding of heavy sections of ferrous ma- 
terials, such as railway track, large machine 
parts, huge marine casting, crankshafts, and 


similar articles. 


Centrifugal Pumps 

Ingersoll-Rand Company, 11 Broadway, New 
York, Cameron Pump Division, has issued a 
bulletin dealing with Cameron Multi-Stage Class 
NT, centrifugal boiler feed pumps, for pressures 
up to 600 pounds. 


Traps 

Armstrong Machine Works, 867 Maple St., 
Three Rivers, Michigan, in issue No. 5 of the 
Armstrong Trap magazine presents an interest- 
ing flow chart of refining operations showing 
some of the uses for steam traps in refineries. 


Barrels 

Wilson & Bennett Manufacturing Company, 
6532 South Menard Avenue, Chicago, in a new 
bulletin announces a full removable-head barrel 
with outside vertical-action locking ring, com- 
bining all of the desirable features of a full 
open-head container. 


USE THIS COUPON ~7-7-7-7-7-7->7 > 


(Address manufacturer direct) 
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Plug Valves 

American Car and Foundry Company, Valve 
Division, New York City and Detroit, Michi- 
gan, has issued a circular which describes the 
A. C. F. improved lubricated plug valve. These 
valves are recommended for handling gasoline, 
oil, water, air, steam, gas, soap and various 
fluids. 


Hard Metals 

Colmonoy, Incorporated, Los Nietos, Cali- 
fornia, has just issued Bulletin No. 30, which 
describes the various hard facing metals pro- 
duced by the company. These metals have 
colmonoy crystals, a metallic boride, as their 
base. 


Turbine Pumps 

Roots - Connersville-Williamson, Connersville, 
Indiana, has issued a new bulletin, No. 260- 
Bll, which describes the Type ‘“‘T’’ turbine 
pumps manufactured by the organization. These 
pumps were designed to handle comparatively 
small quantities of liquids at high pressures, 
Structural details, tables showing capacities, 
and other details of operation are shown in the 
new bulletin. 


Calendars 

The Cooper-Bessemer Corporation, Mt. Ver- 
non, Ohio, has ready for distribution a limited 
number of attractive calendars, which will be 
mailed upon request. 


Valves 

Hills-McCanna, 2349-2359 Nelson Street Chi- 
cago, has issued a leaflet and blue print which 
are descriptive of the Saunders Patent Valve. 
Engineering data, method cf operation, and 
construction of these valves are shown. 


High Pressure Condensers 

C. H. Leach Company, 9 Park Place, New 
York, is distributing a bulletin ‘‘Leach Fracto 
Condensers for High Pressure Service.”’ Safety 
features are described in the first chapter, 
cleaning, retubing and other maintenance prob- 
lems in the second chapter, heat transfer effi- 
ciency in chapter three, with the remainder of 
the bulletin illustrating development of the 
Leach designs over a 12-year period. 


Metallic Packing 

American Metallic Packing Company, Pitts 
burgh, is distributing a new catalog on metallic 
pack'ng for every standard use in connection 
with steam, gas, air, gaseous ammonia and car- 
bon dioxide equipment; 36 pages, illustrated, 
and full engineering information. 


Bonding Material 

Harbison-Walker Refractories Company, Pitts 
burgh, is distributing a bulletin on Harwaco 
Bond, describing the development, uses and re 
sults secured with this firebrick bonding ma- 
terial. 


Strainers 

Elliott Company, Jeanette, Pa., has issued 4 
revised edition of its bulletin describing Twin 
Strainers. Types described and illustrated in- 
clude Twin Strainers for low and high pressure 
service, a compact unit for small space, a mul- 
tiple basket unit with extra large straining area, 
motor operated units in the larger sizes; als0 
Twin Oil Strainers and Single Strainers. 
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